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PRELIMINARY  REMARKS. 
'tTTiufmrH,  Kcckiu  yif  jf/AOs  x»i^v/Mf^4V  '«f  rip  filo¥  •  •  •  • 


<<  The  kiMWfedge  of  truth  ia  the  sovereisv  good  of  fiunan 
natnte/*  Bacon^s  Essays^ 


OF  the  rarious  modesr  of  exertion  incidental 
to  the  necessities  of  the  species,  the  labour  of 
thinking,  it  would  appear,  has  ever  been  consi- 
<kred  the  most  intolerable ;  and  society,  in  alt  - 
agesr  has  been  prompt  to  lend  credence  and 
to  bestow  recompense^  upon  those  who  ^re 
willing  to  talie  upon  themselves  the  task  of 
dSctatiog  the  opinions,  and  of  regulating  ihe  con- 
duct of  the  re^t  of  the  GOfuhunity. 


2  PRELIMINARY    REMARKS. 

Despotic  government,  juridical,  religious  and 
medical  imposition,  are  the  fruit  of  this  intel- 
lectual indolence  ;  and  even  the  passion  for 
accumulating  wealth,  which  seems  impressed 
on  man  as  an  instinct^  and  for  which  all  other 
interests  are  so  generally  abandoned,  is  thus 
turned  askie  from  its  obvious  end,  and  becomes 
a  burden  imposed  upon  the  many  for  the  exclu- 
sive benefit  of  the  few. 

The  profession  of  Physic,  more  especially,  has 
been  stigmatised  as   peculiarly   susceptible  of 
dupery  and  deceit,  and  the  extreme  ignorance 
which  has  universally  prevailed  oh  the  subject 
justifies  the  accusation;*     In  the  earliest  :^bch 
of  its  history,  this  Lucrative  branch  of  science 
was  in  the  possession  of  the  priests,  who  added 
to  the  fascinations  of  its  own  intrinsic  mysteries 
the  spells  of  a  still  more  unintelligible  supersti- 
tion.    The  votive  offerings  which   lined    the 
walls  of  their  temples  prove  that  their  success 
was  at  least  equal  to  their  ignorance. f     When 
the  two  professions  were  separated,  the  practice 


*  *^  Itaqoe  hercule,  in  hac  artium  sold  evenit,  ut  cuicun- 
quemedicam  £e  profitentistatimxredSLtar;  Gam  sit  pericttluih 
in  nuUo  mendacio  majus.*' 

PUnii  Hust.-N.^.  I:   . 

t  Among  the  works  of  the  ancient  physicians  which  have 
been  preserved,  the  writings  of  Hippocrates ^idone  are;  con- 


PltSLlMIKARY    RBlfARKS.  S 

:t>f  physic  seems  to  have  been  abandoned  to  the 
lowest  classes  of  society ,  and  to  iiave  been  fre- 
•quentiy  placed  in  the  hands  of  slaves.  Horace 
-associates  its  professors  with  gypsies  and  other 
similar  impostors  ;^  and  Athenaeus  tells  us,  that 
Aristotle  himself  became  adoctor,  upon  thefdilure 
of  what  probably  were  considered  more  ho- 
norable means  of  subsistence.^  It  is  only  sinc^ 
knowledge  has  been  more  equally  diffused  by 
the  art  ofprintiDg,  that  pbysic  and  surgery-  have 
been  elevated  to  real  utility.  For  as  the  re- 
formation in  feligion,  by  habituating  the  people 

■-  ■■  >  -■■      I— ■■^.^-^— — ^— ^^»^^^^^»^^  -  ■  ,-  ■    -  ,  L  ML. 

eeired  in  a  philosophical  spirit.  'Democritus,  who  probahly 
lost  his  sight  by  an  excessire  use  of  its  organs  (for  t^e  story 
of  bis  putting  out  bis  own  eyes  is  too  absurd  for  b^Mef)  seems 
to  have  understood  the  righi  method  of  inv^tigatiog-nalurf ; 
but  bis  works  have  unfortunately  no^.si^ryived.  The  ikther 
Greek  philosophers  mingled  tbeU  scanty  knowledge  of  phy- 
siology with  their  o^n  visionary  theories;  and  the  professed 
niedical  writets  cdpied  each  other  with  proToking  ser?ility.*' 
*  Sat.  If. 

h  r»vn/  TtMTcZi  ir^obrrtnv^  iirh  re  ^Ob^fiMKOv^XiCy^  rj?Atv^ 

Athenm  Deipn,  VIIL 

'  The  pharmacopols  was  analogous  to  our  quack  doctor'; 

and,  as  appears  from  an  obseifyation  of  M.  Cato^  Was  equally 

v^rbpse  and  faigb-piomiung.    ^^  Itaque  anditia  non  ausoal- 

tatis^taraqnam  pharmacopolam ;  pam  ejus  verba  i^udi^ntui: ; 

verufti  ei  se  nemo  committit  si  aeger  est." 

Apud  Aul,  Gelft 

B  2 
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to  moral  and  polemical  discasftioBt  (breed  ihe 
priesthood  to  abate  from  the  anogasce  of  their 
pretensioQii  to  cultirate  learning  and  to  practice 
piety,  00  the  diasemisatioa  of  natural  acieaoe 
hw  dimioiehed  quackery  in  medicine^  and  uiged 
the  r^ttlar  practitioner  to  extend  his  obaerva- 
tioos  bi^ond  the  auperstitious  routine  in  which, 
as  iu  a  magic  circle^  his  energies  were  heretofore 
most  scmpuloualy  confined. 

But  the  necessity  ibr  a  general  diffusion  of 
this  kind  of  knowledge  is  more  immediate.  The 
faoiiliar  proverb  assumes,  that  every  indivi- 
dual *^  at  fi>rty  is  a  fool  or  a  physician  ;''  nn4 
after  th^  experience  of  forty  years  of  error  in 
the  manageoMnt  of  the  constitution,  that  person 
may  indeed  be  deemed  dull  who  has  not  by  his 
a^ufierings  been  taught  a  few  maxims  of  self- 
government.  But  the  small  stock  of  empyrical 
knowledge  thus  acquired  is  seldom  adequate  to 
the  intended  purposes.  It  serves  rather  to  ge» 
Derate  a  quantum  of  prejudice  and  obdtinacy 
just  sufficient  to  mislead  others,  and  to  baMle 
the  efforts  of  the  medical  attendant  to  whom  it 
is  opposed. 

The  animal  machine  ia  an  instrument  upon 
which,  ia  the  daily  ocourrences  of  life^  an  iir* 
finity  of  exp^iments  are  made,  by  the  least  of 
which  it  is  liable  to  be  throwti  out  of  order. 
Yet  persons  of  all  classes  in  society,  the  mos^t 
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educated  equdty  with  the  nibtt  uncultiratcdf 
persist  boldly,  blindly,  and  confidently  to  apply 
to  it  all  kinds  of  re-agents ;  and  to  abuse  its 
energies,  in  absolute  ignorance  of  its  springs 
and  modes  of  action.  The  treatment  of  dis* 
ease,  when  it  arises,  can  rarely  be  trusted 
with  safety  to  other  hands  than  those  of  the 
professional  practitioner:  but  its  prevention 
caa  alone  be  rendered  probable  by  a  clear  know- 
ledge of  ibe  effiacta  of  external  agents,  and  of 
the  real  necessities  of  the  machine. 

These  observations,  strongly  as  they  apply  to 
individuals,  acquire  an  additional  weighty  as  they 
bear  upon  communities  and  legislative  bodies. 
Absurd  quarantine  laws,  taxes  promoting  the 
adulteration  of  the  necessaries  of  life,  or  militate 
ing  against  cleanliness  and  ventilation,  false 
idaas  and  absurd  emaetments  concerhlhg  mad- 
ness, poisonings^  snd  inianticide,  are  a  feW  only, 
MBong  the  many  immediate  consequences  of 
the  gross  ignorance  which  has  prevailed,  and 
stSll  doe»  prevail  upon  this  topic. 

Vt  l«iptani  Mrret,  son  expei^^seeris  ?  atqvi 
Si  Holes  sanus,  esrres  hydropiciu. 

BMridM  theflfe  immediate  and  somewhat  ob- 
vfonr  interests;  there  are  others,  more  remote, 
but  not'  less-  intrinsically  connected  with  the 
diffusion  of  physiological  information.     The 
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necessities  of  maD,  and  the  means  wbioli  he^ 
possesses  of  gratifying  them,  are  in  immediate 
dependence  upon  bis  organisation.  All  bis 
relations  in  society  result  immediately  from  the* 
one  or  the  other  of  these  spurces,  and  are  corol- 
laries depending  upon  the  laws  of  organic  ac- 
tion. Thoughts  and  desires  are  but  modifica*^ 
tions  of  those  parts,  through  whose  operation 
they  are  engendered ;  and  inoral  motives,  like 
physical  stimuli,  derive  their  power  from  the 
condition  of  the  structure  on  which  they  act. 
These  considerations  have  hitherto  be«n  too 
generally  overlooked.  Moralists  and  legislators, 
ignorant  of  their  own  sitructure.,  havepersistedr 
^Jn  considering  mind  as  abstraQted.from  organisa- 
tion ;  and  have. contented, themselves  with  the: 
contemplation  of  one  half  only  of  their  subject. 

The  connection  between  moral  reasonings, 
^nd  physiology  has,  notwithstanding,  been  felt; 
by  those  writers  who  have  the  most  succeas- 
fully  cultivated  the  philosophy  of  mind  and  of 
language;  and  Aristotle,  in  inventing  tbe  appel- 
lation of  "metaphysics'**  for  these  pursuits, 
has  eternized  his  sense  of  the  route  which  best 
leads  to  their  attainment.  But  the  authority 
p/  great  names  is  not  wanting  to  give  credence 
to  this  proposition.  Abundant  evidence  of  its 
truth  IS  to  be  found  in  the  deplorable  degrada- 

^       mwn>0,  I  I       1      ■  ■  11  ■       I 
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fion  of  metaphysical  science. whi^h  ft)Howed  its 
removal  from  the  grasp  of  natural  philosophers, 
and  its  amalgamation  with  scholastic. divinity. 
The  various  successive   theories   which,  have 
flourished  since  the  revival  of  learnmg,  to  ex- 
plain  the   phenomena  of  mind,^and   to  .serve 
as  standards  forjudging  of  moral  codes,  have,  in 
their  speedy  declension  and  rapid  neglect,  rbome 
ample  testimony  to  the  errors  of  those  methods 
on  .whieb  xbey  liave  been  founded.     It  is  alone, 
as  a.braoch  ofthe  natural  history  of  man,  that 
.  these  subjects  can  be  successfully  treated :  and 
the  rapid  and  imposing,  march  of  mind,  under 
.  this  new  direction,  leads  to  the  most  flattering 
anticipations    of  future    success.      Good  and 
evil  are  principles  intelligible  only  as  they  re- 
slat^to  the  laws  of  organic  existence.     CrVmi- 
.  hatity  in  morals,  like  unwbolesoraeftess  in  me- 
dicine, bears  ImmedJately  upon  an  interference 
with  the  healthy  discharge  of  function,  either  in 
.  the  individual  or  in  society  ;  and  the  adoption 
.  of  any  other  criterion  lor  judging  of.  actions, 
'  leads  immediately  to  false  conclusions  and  to 
^  fatal. and  destructive  prejudices.*   ,With'  this 
-  clue;lbr  a  guide,  it  would  have  been  impossible 

*  Hoc  aateiDt  de  quo  agimns,  id  ipsum  est^  qnod  utile  ap- 
pellatiir;in  qao  lapsa  consuetado  deflexiideTid;  sensimque  ea 
dedncta  est,  at  honestatem  ab  utilitate  secernens,  et  consti- 
tnerit  honestum  esse  aliquid  quod  utile  non  esset,  et  utile. 
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for  interested  ionpostitre  to  hare  subslituted 
.absurd  ceremonial  practices  aad  injurious  pri- 
▼atioDs  for  active  beneYolence  and  rational  en* 
joyment ;  still  less,  to  have  arrayed  oAe  half  of 
the  world  in  hatred  and  in  warfare  against  the 
odier ;  and  to  have  preached  massacre  and  ra* 
pine  in  the  name  of  the  Most  High*  TUs 
truth  fully  developed,  the  temptation  to  ci:ime 
'Would  be  materially  diminished;  except  in  as 
iar  as  the  imperfection  of  institutes  might  render 
the  existence  of  some  individuals  inoompatibie 
with  that  of  others ;  an  incompatibility,  which, 
when  it  becomes  extensive,  leads  necessarily 
and  irresiMibly  to  the  dissolution  of  the  social 
,  bond.  Mid  to  a  remodelling  of  society.  The 
-  possession  of  a  canon,  it  is  true,  does  not  al- 
ways imply  its  proper  application*  Strong 
psBsiona  and  vehement  desires  must,  under 
iHrery  system,  lead  inevitably  to  &lse  concqi^p 
t ions  concerning  the  tendency  of  Mtion;  but 
if  an  agitoment  with  the  physical  neceasaties  of 
our  nature  were  made  the  criteriona  of  moral 
axiom  snd  legislative  eoactment,  ahsrrationa 
respoeling  whole  classes  of  ackioaa  could  scarcely 
tska  plsaei;  and  individual  instaacea  of  miacal- 


quod  non  lioneituni ;   qud  nulla  pernicies  nutjor  hominum 
viia  pofuit  afferru^Cicero  de  Officiis. 
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culation  would  be  leas  freqveDt^  lesa  extensire, 
and  lefli  fiital. 

But  not  to  dwell  upoo  specuktiHi  and 
theoretic  views,  the  iiractical  evik  wbieb 
flow  Stom  an  ignorance  of  the  ofgiDiaation 
of  tbe  biiima  aiudia1>  irreaiatib^  invite  to  a 
more  diffiiaed  •oquaintanee  with  tbe  elemeats 
of  pbyaioloKy •  False  notiooa  of  tbe  effecta  of 
natural  agenta  hurry  the  body  into  disease; 
and  Hm  a^baience  of  covrect  ideas  on  diaeaae 
places  ibe  patient  out  of  all  mental  lelatioo  with 
the  person  on  wfaoaa  be  trusts  for  cure.  On 
thiseulQect  errors  of  the  most  opposite  cbarae» 
ter  prevail.  Among  the  great  minority  the  ad- 
miration for  physic  is  idolatrous.  Tbe  favorite 
oracles  of  tbe  day  are  consulted  and  obeyed 
.with  m  blindneaa  and  credulity  truly  aupersti- 
^ous.  On  tbe  other  hand  a  few  e$prH$  /oris 
treat  the  art  witii  unmerited  contempt,  and 
know  not  '*  de  plus  plaisante  momerie,  rien  de 
plus  ridicule,  qu'un  bomme  qui  se  veut  mdler 
d'en  guMr  un  autre." ^ 

This,  indead,  cannot  fiiil  to  be  tbe  case  on  a 
suHfMt^  eonceraiag  which  nothing  positive  is 
known.  To  the  lower  classes  a  phyaieian  is  a 
tbaunMturge,  a  natural  magician;  tbe  very 
t^ms  of  whose  art  sound  like  spells  and  exor- 
cisms; and  even  among  tbe  more  educated, 
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when  4heir  medical  advisers  *'savent  de  fort 
belles  humanites,  savent  nommer  en  Grec  toutes 
les  maladies,  pour  ce  qui  est  de  les  guferir,"  the 
patient  takes  it  implicitly  on  trust. 

But  with  these  opposite  notionis  of  the  pro- 
fessor, both  classes  entertain  the  same  ideas  of 
the  art.  Both  regard  the  nomenclature  of  noso- 
logy as  representing  substantive  existences,  per- 
manent and  distinct  in  their  characters,  as  an 
horse,  a  cow,  or  a  dog.  Both  likewise  consider 
remedies  as  specifically  appropriate  to  diseases ; 
the  one  being  formed  for  the  other,  as  a  mortise 
fiar  a  tenon ;    and  operating  upon  it,   as  water 

quenches  firre.  Under  these  impressions,  the 
^reat  desideratum  in  sickness  is  to  find  a  name 
for  the  malady ;  and  the  failure  of  the  physician 
isfmagined  to  depend  exclusively  upon  an  error 
in  this  particular :.  for  the  disease  being  dis- 
covered therecannot  arise,  upon  this  hypothesis, 
a  difficulty  in  applying  the  appropriate  remedy  ; 
w.bich  in  all  cases  should  act  infallibly,  and  that 
too  without  even  co-operation  on  the  part  of 
the  patient.  With,  this  notion. that  the  tempo- 
rary  application  .of  some  wonder-working  drug, 
wJii^h  is  vaunted.as  '^good  for  such  and  such  a 
disiBa^q,''  }i^ill  supersede:  all  necessity-  for. regu- 
lating ti^ps^,  stimuli  which  are  daily  impressed 
,|ipon  the  bqdy,  exercfse  and  teo^peranceare  for- 
gotten or  neglected ;  and,  as  habituarsins  are 
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supposed  to  be  expiated  by  mortification  and 
prayer  at  particular  seasons,  or  by  an  occasional 
alms-giving,  placed  on  the  credit  side  of  the  ac- 
count with  heaven  ;  so  health  is  conceived  to  be 
conciliable  with  gr^at  and  constant  excess*  by 
the  cheap  intercalation  of  a  temporary  submisy 
sion  to  the  prescriptions  of  the  physician,  and  a 
few  pounds  spent  annually  with  the  apothecary. 
The  disappointment  of  these  extravagant  ex« 
pectat\ons  has  principally  perhaps  contribxited 
to  induce  that  total  contempt,  with  whichmany 
close,  thinkers  regard  the  practice  of  physic ;: 
while  in  feebler  spirits,  whose  hopes  are  toa 
chimerical  to  admit  of  argument,  or  to  yield  to 
convictioQ,  they  give  rise  to  the  opposite^  eix- 
tremeofbuntingreceipt8,andofswaIlowingW'faat- 
ever  is  offered,  as  being  nauseous  and  revolting. 
Absolute  certainty  is  in  medicine  ajoaiiifest 
impossibility.  It  caO'  rarely  exist,  except  in 
reup^t  to  those  simple  relations,  which  can  be 
expressed  by  numbers.  Even  the  evidence  of 
the  senses  requires  in  many  cases'ta  be  adjusted 
by- other  tests.  Each  individual  sees  and  hears 
for  himself;  and  every- man,  has  hisown  CQDvic-5 
tions,  which  may  or  may  not  quadrate  with  the 
nature  of  things;  according  to  Home  Tooke's 
beautiful  explanation  of  truth,  that  it  is  what 
each  person  "  troweth/*  Truth  indeed  must 
necessarily  be,  with  respect  to  the  hutnan  ani-r 
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mal,  aD  agreemeot  wUh  apiraanncM ;  for  the 
intimate  nature  of  things  (or  abaolate  and 
metaphysical  truth,)  can  only  Mdt  with  that 
Being  from  whom  nothing  is  hidden. 

In  the  several  natural  sciences,  in  which  so 
much  remasBSt  and  perhaps  ever  will  remain, 
undiscovered,  an  approximation  to  certainty 
can  only  be  attained  with  respect  to  general 
propositions;  their  application  to  particular 
cases  must  almost  universally  be  attended 
with  unforeseen  circumstances,  which  will 
aflBsct  the  individual  instance,  and  confer  upon  it 
something  of  peculiarity. 

The  phenomena  of  disease  are  made  up  in 
part  of  the  habitual  functions  of  the  organs,  and 
in  part  of  perturbations  produced  by  accidental^ 
violences.  In  the  in6nite  r^ielition  of  such 
combinations,'  the  ratio  of  tike  perturbing  forces 
tOi  those  which  are  constant,  becomes  in  many 
cases  discoverable.  From  observations  thus  ma4e, 
axioms  may  be  formed,  wbicb  may  be  af^UoA 
with  more  or  less  aecuraoy  lo  each  jMrtieuJar 
CMC ;  bfttt  they  ean  alone  be  absolutely  predi- 
cated, as  the  averse  result  of  very  nniny  in<* 
stances.* 


^mimmm^m  »t  t  a  t  kt      w^ 


*  Au  milieu  des  causes  variables  et  inconnues,  qoe  noas 
comprenoiiB  soas  le  som  de  hazard,  et  qui  rendent  incerUine 
el  ifr^ffsUdie  {a  marcbe  des  ^vtacmensy  en  roit  uailrtiawsure 
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Those,  who  are  irccnstomed  to  the  eoiitenipla* 
tk>ii  of  nature,  Are  aware  of  the  difficalty  which 
atlenda  the  clastificatioD  of  animals  and  plants; 
whose  properties  are  constant  and  permanently 
distinct,  ftom  generation  to  generation.  This 
difficulty  is  rendered  materially  more  embams8>- 
Ing)  when  the  phenomena  of  disease  are  made  the 
subjects  of  arrangement.-^In  their  nature  essen^ 
tiatly  accidental,  the  symptoms,  which  charac- 
terize a  malady,  not  only  vary  in  every  case,  but 
in  emeiy  stage  of  the  same  complaint.  Fugitive 
and  evanescent,  they  arise,  combine  in  various 
d^raes  and  modifications,  and  again  subside  in 
the  progress  of  the  disease,  with  a  caprice  to 
which  the  key  is  but  seldom  discoverable.  The 
art  of  medicine   therefore,    though  taught  in 


Am 


qii*ik  tt  nraUipltent,  mie  regulariti  4hi|i|Niiif e,  qui  lettible 
l«Bir  i  on  deaaein,  et  qoe  Votk  a  comid^r^  cooiim  qo  preuft 
4t  In  pfofiiieiice,  qin  gowrernt  le  mondt.  Mais  en  jTifl^ 
cfaiMant^  on  r^eonooit  bient6t,  qae  cette  r^gnUrit^  n'est  que 
le  developpeiiieBl  des  jpossibilit^  fespeotiree  des  ^T^nemene 
gimplek»  qui  doirent  se  presenter  plas  souTeai,  lonqa*  iU  soat 
pittft  pisltabiet  ••••...•  On  pent  lifer  da 
Ibdartai  prieMeat  eelte  conseqoeaee,  qui  doit  toe  regaid^e 
coauDM  aae  loi  gfoimle,  MToir  qae  lee  tapparts  dee  effete  it 
U  natare,  eont  d  fort  pea  pr^,  constans,  qnand  oea  eftta  lont 
coiisid^r^  en  giand  nombre.  Ainsi  malgr^  la  rari^t^  dea 
aon^eB,  fa  lofeDBte  dt*  prbdaetioAs  pendant  nn  nombre 
d*ami^es  coMridti-lible  hH  waiiblcfnidiit  la  tktxae. 

lA  PUutf  Esioi  sur  ks  ProbahUitis*, 
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geueralsi  is  practised  in  particulars;  and  success 
must  vary,  not  only  according  to  the  acquire- 
mpQts,  but  also.to  the.  natural  talent  of  every 
practitioner. 

Another  notion^  connected  with  this  subject, 
which  appears  highly  chimerical  is,  tbaf  every 
4isease  has  its  appropriate  reniedy  in  nature,  if 
the  physician  had  the  ability  to  discover  it.  In 
the  practice  of  surgery,  if  such  a  violence  has 
be^n  done  to  an  essential  organ  as  utterly  un- 
&ts  it  for  its  functions,  the  incurable  nature  of 
the  accident  is  readily  admitted.  In  physic 
such  cases  perpetually  occur,  but  they  are  not 
considered  in  the  same  point  of  view  ;  every  .in- 
ternal malady  being  deemed,  in  its  own  nature, 
curable,  provided  the  art  were  pushed  to  its 
utropst  .perfection. — The  .xevolutions,  which 
take  place  from  time  to  time  in  the  phonomena 
of  disease,  are  very  unfavourable  to  this  sup- 
position. New  maladies  are  daily  arising,  and 
old  forms  of  complaint  disappear,  as  the  pro- 
gress  of  society  changes  the  applications,  which 
are  habitually  made  to  the  living  solids,  or  as 
the  constitution  becomes  accustomed  to  those 
which  are  more  permanent.  The  use,  or  the 
abuse,  of  certain  remedies  in  like  manner  in- 
troduces accidental  combinations  of  disease, 
formerly  unknown,  —  Amidst  these  various 
changes,  it  would-be  absurd  to  imagine  that 
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counter  ageats    exist    in    the  store-^house  of - 
nature,    adapted  to  every  /case^  and  equal  to 
every  emei^eacy. 

But   to  return  irom  this  digression.  —  The 
practical  disadvantages  of  ignorance  in  matters- 
of  health  ^re  not  merely  confined  to  what 
respects  the  professional  practice  of  medicine. 
Fatalecrors  are  committed  in  common  life,  by 
attributing  effects^  to  wrong  causes  ;  and  much 
personal  iucouveuieuce  results  fron\  false  notions, 
of  the  teridency  of  habits,  which  are  adopted  for 
the  preservation  of  health,  and  are  tolerated  for 
salutary  effects  they 'do  not  produce.     On  the 
other   hand,  dangerous  and  destructive  habits 
are  continued  from  unfounded  ideas  of .  security 
derived  from  supposed  counter  agents,  which 
have  no  real  efficacy. — In  one  word,  if  igno- 
rance  be  imbecillity,  privation,  and  suffering, 
its  effects   are  xxfE^ver  more  immediate  and   in- 
timate than   when  it  respects  the  management 
of  healthy  and  the  accidents  and  affections  of  the 
human  body. 

With  an  interest  thus  evident,  it  may  app^r 
strange,  that  physiology  should  have  shared  so 
little  of  the  attention  bestowed  by  general  readers 
on  the  several  branches  of  natural  science.  The 
solution  of  this  problem  most  probably  lies  in 
the  difficulties,  in  which  the  subject  is  supposed 


« . 
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to  be  involved.  In  all  inipestigatloM^  the  first 
steps  are  attended  with  embarrassiiient.  The 
mind,  ignorant  alike  of  the  scope  of  the  subject 
alnd  of  the  nature  of  the  objects  on  which  it  is 
to  be  employed,  shrinks  from  the  apparent 
labyrinth  that  meets  its  ga^e;  every  thing  is 
strange  and  unintelltgible ;  fiicts  appear  insu'^ 
fated,  and  are  therefore  uninteresting ;  axfonm 
are  received  with  passive  assent,  and  definitions 
are  slowly  and  imperfectly  comprehended.  The 
very  organs  of  sense  act  not  with  their  full 
vigour,  unsttengtbened  by  use,  and  unguided 
by  estperience.  These  d:iflSculties  apply  more 
particularly  to  the  sciences,  whose  foundationa 
ate  laid  in  the  observation  of  organized  nature. 
In  mathematical  investigation,  there  are  idea» 
ed^etftialiy  elementary,  which  may  be  presented 
distinctly  fh>m  their  consequences;  but  in  the 
works  of  the  creation,  there  is  so  close  a  con- 
nection of  fkcts,  so  universal  a  blendii^  of  causes: 
and  eflPcets,  that,  wherever  the  b^inntng  is 
made,  from  whatever  quarter  the  first  approaches 
are  directed,  the  student  finds  himself  htoried 
into  the  middle  of  the  subject,  and  is  compelled, 
it  evety  step,  to  fed  ihe  want  of  previous 
information.  In  nature  nothing  is  istrictly 
elementary,  jiotbing  purely  simple;  and  it  is^ 
only  by  voluntary  abstractions  and  by  takings 
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much  tot  gfmnted,  that  artificial  elements  are 
made,  and  a  point  of  departure  instituted,  which 
bears  the  semMance  of  a  bi^inning.^ 

The  cloudy  and  obscure  countenance,  which 
science  thus  turns  upon  her  votaries,  cannot 
but  di^ust  the  indolent  and  appal  the  timid  ;. 
and  avarice  or  ambition  are  rendered  neces* 
sary  to  engage  mankind  in  a  career,  whose 
course  is  so  intricate,  and  whose  aspect  is  so 
uninviting^  Many  more  persons  are  repelled 
by  grammars  and  first  lines,  before  the  heart  is 
moved  and  the  imagination  warmed,  than  by  all 
that  is  really  difficult,  uncertain,  or  contra- 
dictory in  the  most  refractory  brianches  of  sci-* 
entific  investigation. 

To  obviate,  in  some  degree,  this  inconvenience, 
a  different  mode  of  conveying  iiistructron 
shoiiW  be  adopted,  in  Hminej  from'  that  generally 
employed,  lu  contmnnicating  the  first  notions 
of  a  science  to  persons  wholly  unacquainted 
with  its  scope  and  nature,  an  opposite  course 
should  be  followed  from  that,  which  has  been 
pursued  by  inventors,  in  the  first  developement 
of  its  principles.  The  progress  of  discovery 
is  from  individuals  to  generals,  from  particular 

^  Ejxoi  JiNCffi  ^^fX"^  f'^  ^vy  ^xieiAix  livoii  rot)  cti[A,arof^ 
aAX*  itcirrct  ofMMtff  ^(X^s  ^**  vmtk  rtXivrm  xt/xAou  yocf 

C 


experiments  and  observations  to-  aphorisms^ 
applicable  to  long  series  of  facts.  Every  step  is 
made  in  ignoraoce  of  that  which  is  to  follow, 
with  the  circumspection  of  diffidence,  and  the 
pause,  of  hesitation.  It  is  not  till  after  the  lapse 
of  considerable  time,  and  the  expence  of  much 
labour,  that  the  ground  is  sufficiently  cleared, 
and  an  eminence  obtained^  from  which  the  ex- 
tent and  bearings  of  a  newly  discovered  country 
can  be  oscertained,  and  tjsye  progress  of  ita  in- 
vestigation be  appreciated. 

With  those  that  follow,,  the  case  is  materially 
different..  The  region  to  be  crossed  has  already 
been  explored,  the  maps  have  been  constructed, 
and  it  is  not  only  a  more  expeditious  but  a 
more  inviting,  and  perhaps  a  more  philosophical 
method  to  begin  with  the  most  general  and 
comprehensive  survey  of  the  territory,  to  de- 
scend by  degrees,  and  after  having  noted  the 
outlines,  and  observed  the  bearings  of  its  most 
prominent  features,  to  study  tlie  smaller  divi- 
sions, and  finally  to  verify  the  accuracy  of  those 
observations,  on  which  the  charts,  already  placed 
before  us,  have  been  constructed  by  our  pre- 
decessors. 

The  early  possession  of  broad  and  general  con- 
clusions, thus  obtained,  flatj[ers  the  vanity  and 
interests,  the  imagination  of  the  student^  and  it 
operates  as  an  encouragenient  to  his  industry, 
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by  at  Odce  excitifig  and  gratifying  curiotity^ 
This  mode  of  fM*oce€ding  likewise  facilitates  the 
comprehension  of  the  relations  which  the 
science  itself  maintains. with  the  rest  of  tbeen** 
cyclopsedia  of  human  knowledge  t  it  unfolds 
tbe>' cammunequoddam  vinculwn*  which con« 
Qects  the  whole  into  one  system,  and  indicates 
the  direction  in  which  the  condition  of  tbespe-* 
cies  may  be  best  impjoved :  the  great  end  and 
object  of  aU  acient.ifie  investigation..  Slight 
and. general  sketches,  conducted  according  to 
this  method,  are  confessedly  ill  adapted  to.  con*- 
vey  profound  information.  Royal  roads  toknoW' 
ledge,  of  every,  description  perhaps,  tend  to 
relax  industry,  and  to  beget  self-sufficiency ;  nil 
sinejdiagno  labore  applies  no  less  to  themental, 
thtij.  to  the  physical  wants  of  the  species.  But 
for  communicating  that  sort  of  information  which 
is  ^required  by  the|pi^fieral  reader,  who  has  neh^ 
ther  the  time  nor  the  intlination  for  deeper^  re*: 
search,  they  are  abundaj>tJy  sufficient ;  and  if  the 
intrinsic  merits  of  the  pursuit  tempt  to  a  deeper 
examination,  they  answer  ds  useful  pioneersrand 
expediting  guides. 

.  In  the  prosecuMoU;  of  the  present  work   t^ 
author  has  endeavoured  to  diviest  it  as  much 

« 

as  possible  .of  opinions  inerely  tbeoreticaU  but 
the  task   is   by  no  means  easily  fulfilled*     The 

c  9 
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difieulty  indeed  is  almost  iDstinnoantoble  of 
guarding  against  the  dregs  and  sequelae  of  the 
original  bias  towards  hypothesis.  There  is  this 
circumstance  in  common  between  theology  and 
medicine,  that  the  one  turning  upon  super- 
natural subjects,  totally  beyond  the  reach  of 
human  comprehension,  and  the  other  embracing 
the  most  recondite  and  elaborate  phenomena  of 
nature,  they  both  open  a  wide  field  to  imagina- 
tion and  to  that  nimis  magnum  siudium  m«/« 
tamque  operam  in  res  obscurasj^  which  termi- 
nate in  a  false  and  deceptive  refinement.  Learn- 
ing consequently  becomes  substituted  for  know- 
ledge, words  are  mistaken  for  ideas,  and  a  con- 
stant necessity  oppresses  the  student  of  exa- 
mining and  re-examining  the  premises^  ^*  ne  in* 
eognita  pro.  cognitU  habeamu$j  huque  iemeri 
asseniiamus.'*  The  influence  of  terms  con- 
nected with  obsolete  theories,  and  of  ideas  the 
scattered  remnants  of  shipwrecked  hypothesiSf 
is  difficultly  shaken  off.  There  are  some  no- 
tions which  have  subsisted  so  generally  among 
men,  thai  they  mix  themselves  with  the  com- 
mon and  vulgar  language  of  nations  r  and  the 
very  structure  of  speech  may  occasionally  mis- 
lead the  most  accurate  reasoners.  The  frequent 
recurrence  of  the  words  "  life,**  "  vital  forces/' 


*  Cicero  deOfficiit. 
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^<  sensibility/'  &c.  &c.  which  are  necessary  for 
expressing  the  first  causes  of  organic  pheno- 
mena, insensibly  leads  the  mind  to  a 'sort  of  half 
conviction  that  they  represent  real  existences, 
with  which  it  is  perfectly  acquainted.  Such 
^jcpressions  likewise  as  **  ▼ihrations/'  ^^iintmal 
spirits/'  **  sensorium  c&mmune^''  the  firagm^ts 
of  refuted  systems^  force  themselves  upon  the 
tongue,  and  still  preserve  a  certain  influence 
'upon  the  intellect.  The  sentiment  of  oitr  ab- 
solute ignorance  respecting  the  causes  of  vital 
movements,  of  the  intimate  nature  of  all  or- 
ganic phenomena,  is  the  best  gnard  against  this 
tendency  to  self-deception ;  and  it  canncrt  be 
too  frequently  present  in  the  imagination.  It 
is  to  this  branch  of  enquiry  that  the  aphorism 
of  the  poet  is  particularly  applicable:  SufUmUa 
prima  eti^  stulHtia  earvisBe.  * 

A  difficulty  not  less  embarrassing  originftteiB 
in  a  tendency  tlie  very  opposite  to  that  of  tiseo- 
rising.  Philosophers,  like  the  rest  of  the  spe^ 
cies,  when  they  receive  a  new  impulse,  though 
at  first  hesitating  and  even  reluctant,  are  even- 
tually borne  forward,  blindly  and  unresistingly, 
in  the  acquired  direction.  After  a  stagnation 
of  nearly  two  thousand  years,  the  philosophy  of 
Bacon  gave  a  sudden  expansion  to  the  mind, 
which,  in  overcoming  the  old  disposition  to- 
wards theoretic  method,  has  ultimately  induced 
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a  TicKMis  and  exteDsire  coofidence  io  ex  peri- 
menta)  deductioto.* 

In  the  wrilings  of  modern  physiologists  there 
appears  a  strong  inclination  to  reject  all  general 
reasonings^  and  to  reduce  science  to  a  confusled 
and  unconnected  heap  of  jarring  and  contradic- 
tory observations.  Amongst  the  almost  infr- 
nite  number  of  experimentalists  there  are  but 
few  who  exhibit  talent  for  accurate  and  faithful 
ratiocination.  Every  individual  collects  the 
results  of  his  own  industry  into  a  group,  and 
overlooking  or  contradicting  the  experience  of 
his  predecessors,  comes  at  once  to  his  owp  con? 
elusions.  Every  system  of  physiology  differs 
from  the  last;  every  physician  proposes  a  new 
method  of  cure.  Agents  of  the  moist  opposite 
character  are  applied  under  similar  circum- 
stances, by  different  practitioners,  *'«  sempr^ 
htne**  To  decide  upon  points  thus  warmly 
contested,  and  to  assign  to  reason  and  experi* 
ment  those  bounds,  in  which  they  will  best  con-^ 
apire  for  the  advancement  of  genuine  knowledge; 
are  tasks  too  delicate  for  that  moderate  share  of 
talent  to  which  the  author  of  these  pages  lays 
claim.  Scylla  and  Charybdis  have  yawned 
jupon  his  track;  and  be  has  probably  been  often 
jimmerged  in  both  vortices. 

*  Qoand  on  a  fait  ane  experience,  le  meilleur  parti  est 
4e  doater  long  terns  de  caqn'on  a  to,  et  ^e  ce  qu^'On  a  fait, 

VoUaifg  4ti,  Singularitis  da  la  Nature. 
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The  history  of  the  oiganization  and  functtout 
of  animals,  and  that  of  theirdiieaMd  and  irre- 
gular actions,  form  an  essential  branch  of-  natu- 
ral history,  and.  are  intimately,  connected  with 
it.  The  doctrines  of  chemif try  are  also  of  4?on- 
stant  application  in  physiological  reasonings. 
ScMne  slight  acquaintance  with  these  sciences 
is  therefore  necessary,  as  a  preliminaiy  to  the 
investigation  of  organic  existence.  Fortunately 
this  species  of  information  is  becoming  more 
extensively  disseminated,  and  is  more  univer- 
sally regarded  as  entering  into  the  scheme  of  a 
liberal  education  ;  of  which  fact  the  progressive 
introduction  of  physical  images  into  poetic  and 
oratorical  composition  affords  unequivocal  tes- 
timony. Elementary  works  on  chemistry  and 
natural  history  form  a  part  also  of  every  li- 
brary; and  encyclopaedias  are  multiplied  in 
every  form,  and  are  adapted  to  the  capacity  of 
every  purse.  These  circumstances  supersede 
the  necessity  for  much  preliminary  detail,  which, 
though  foreign  from  the  scope  of  the  present 
work,  would  otherwise  be  necessary  to  its  illus- 
tration.   . 

Physiology  in  the  strictest  application  of  the 
word,  embraces  an  ample  field,  and  includes  an 
immense  variety  of  matter.  -  Distinct  portions 
of  it  might  afford  occupation  for  a  long  and  la- 
borious life.     Details,   therefore,  in  a  publica- 
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tion  ]tke  the  preseot  caonot  be  extended  beyond 
Mrhat  18  abeolotdy  necessary  to  the  general  il« 
lustration  of  the  outline.  It  is  the  philosophy 
of  physiology  rather  than  physiological  science, 
which  is  attempted ;  and  the  author,  not  daring 
to  conduct  his  reader  through  the  temple  of 
nature^  will  rest  satisfied  if  he  shall  have  left 
him  at  the  threshold,  prepared  to  interrogate 
the  goddess,  and  capacitated  for  reading  her 
cleofees* 


CHAPTEB  I. 


OF  TB£  CIIABACTEB  AND  CAUSES 


ORGANIC    COMBINATIONS. 
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General  Qonnciioii  of  ekistiof  tpedcs  In  iiftlare«--ActiTe 

powers  of  matter,  meehanical,  chemical,  Tital — Offaaic  aad 

ttnorganited  boditft  not  ill  all  catea  eaaily  diatin^iababl^— 

(hganiaed  bodiea,  results  of  ioorfaoie  elements,  modified  bj 

fimdioH.    Hence  they  bare  determinate  forms,  and  a  cir« 

cnmscribed  duration-^Deatb— Equivocal  generation — Origin 

of  existing  species— Origin  of  individuals  ab  ovo --Species 

ciffCnmscribed  in  nnmber.— Of  living  action^— AssimUation— » 

Bimination-^Pecaliariiies  of  orgniaed  beings  arise  onlaClbsir 

chemical    conatitntion  —  Mechanism    of    assimilation   and' 

elimination — Vascnlaritj  of  organised  bodies*-Conditiona  of 

assimilation-— Living  species    co-exist  by  a  proportionate 

barmony — Balance  of  assimilation  and  elimination   in  the 

diffeient  stages  of  life'— life  independent  f»f  motion  ■  ■Organic 

identjity'^Asaimilation   and  cKmiillUion    (the  fmictiiiia   of 

mtritioiljt  and  those  of  generation,  all>bal  eaaentialjly  belong 

lo  the  idea  of  life :  vegetablea  do  not  feel— Sense  and  nrntion, 

the  functions  of  relation  or  of  animal  life— Cannes  of  the 

difierences  between  animal  and  Tcgetable  form»— VegetaMeo 

the  reenit  of  simpler  combinations;  therefore  more  peiiMnent 

and  less  dependent  on  function.  Further  simplicity  of  vegeta* 

bles,  lelttlting  from  the  neture  ef  their  food. 


CHAPTER  I. 

OF  THE  CHAaACTER  AKP  CAVSEft 
OV 

ORGANIC    COMBINATIONS. 


**  QueUa  cbe  noi  chiamo  distruzione  nella  natara,non  e  che 

la  reduziooe  delle  mazze  maggiojte  in  altre  minore,  et  U 

separazione  di   sostanzei    che   lasciano  no  compOBito  p«r 

formarae  degli  altri  nuovi,  et  comparire  sotto  niiovi  aspetli." 

/  Campi  Flegrei  deli'  Abate  Ftrrara^^    Sec.  5. 


The  first  attempts  at  investigating  the  pheno- 
mena of  life,  were  commenced  with  a  sole  view- 
to  the  cure  of  disease ;  and  the  earlier  enquiries 
into,  organic  structure  did  not  extend  beyond 
the  anatomy  of  man  and  of  one  or  two  animals, 
nearly  resembling  him,*  The  more  enlarged 
and  comprehensive  ideas,  derived  from  a  con- 
templation of  the  whole  series  of  organised  in- 
dividuals, are  the  conquest  of  the  present  age. 

The  beneficial  influence  of  this  extension  of 
physiblogical  enquiry  is  not  confined  to  the 
mere  physical  history  of  man ;  it  has  brought 

*  Haman  anatomy  was  not  practised  till  long  after  tbe  first 
obserrattons  made  upon  domesticated  qnadrapeds.  Hippo- 
crates mentions,  as  a  matter  of  boa^t,  tbe  having  inspected  an 
human  skeleton ;^aE  fifiXii  i^  Mgtiirs  itrrim  xarijtAaflo^iv. 
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that  science  into  a  more  frequent  and  extended 
<}ontact  with  other  trains  of  investigation*  and 
has  rendered  it  a  common  centre,  from  which 
the  moralist  and  metaphysician  may  deduce 
notions  more  stable  and  conducive  to  human 
happiness,  than  those  which  their  labours  have 
hitherto  developed. 

Considered  in  insulation,  the  moral  and  phy- 
sical history  of  man,  is  an  inextricable  laby- 
rinth. His  various  and  complicated  functions 
refuse  to  submit  to  analysis,  and  the  origin  and 
end  of  his  being  are  alike  placed  beyond  the 
reach  of  definition  or  conjecture*  But  when 
contemplated  in  connection  with  the  other 
species,  to  which  he  is  allied,  whep  viewed  as  a 
link  in  the  great  chain  of  existences,  he  ceases 
to  be  an  anomaly  in  creation,  and  if  the  main- 
spring of  his  movements  be  hidden  in  the  same 
night  which  involves  the  first  causes  of  all 
natural  phenomena,  they  are  still  reducible 
to  a  law,  of  no  individual  or  circumscribed 
application. 

All  the  various  substances,  which  exist  in 
nature,  are  possessed  of  certain  powers,  by 
which  they  exert  upon  each  other  a  mutual 
action;  and  are  connected  into  .one  whole, 
in  >vhich  nothing  is  strictly  and  absolutely 
independent.  Inorganic  substances  ei^ert  iimong 
e^ch   other  a  mechanical  action :    by   which 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically,  so  as  to  produce  new 
speciesi  by  their  mutual  combinations  and  de- 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
causes,  which,  without  changing  their  visible 
structure  and  arrangement,  produce  in  them 
deep  atld  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
extreme  cases,  is  by  no  means  clear  in  those 
instances,  in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
liillted  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  manl- 
iest impossibilities. 
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The  elementary*  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations. f 
Thedifference  between  these  classes  Js  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it   seems   highly 

*  The  term  <  element'  is  applied  in  modern  philosophy  to 
such  bodies  as  hare  resisted  all  attempts  at  chemical  analysis. 
The  nnmber  of  tnhstances  admitted  as  elementary  is  liable  to 
perpetaal  Tariations :  for  the  epithet  referring  to  our  own 
powers  of  operation,  and  not  to  qualities  inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  resesTch. 
The  analysis  of  the  alcalis,  effected  by  Sir  H.  Davy,  has  re* 
mored  those  bodies  from  xh%  class  of  elements ;  and  has  dis^ 
covered  in  thar  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^ '  element'  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
undeeompoundahle  hvX  undecompounded*  In  this  respect  it 
differs  from  the  *  dement'  of  the  ancients ;  to  which  hypo* 
thetical  notions  weit  asttgned,  the  fruitful  parents  of  much 
pbilosophical  error* 

t  Bnffon's  theory  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probaMe  that  there  is  no  basis  for  the  theory, 
which  assigns  the  movements  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe- 
nomena of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant,  that  the formationoforganiccompounds 
is  the  result  of  a  more  delicate  play  of  affinities^ 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elements.  Be- 
tween  the  character  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals ;  and  they 
admit  a  longer  and  more  complete  suspension^ 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements»  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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rn^btB  they  affect  are  technically  termed  their 
funetiwM.  Thus  digestion  is  the  function,  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  function^^  which 
awif   individual  can   perform^ .  comtitui^i  it$ 

LIFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  ravoUfable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  the  new  formed  auhntance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity for  a  de£nite  arrangement.*  Their  size 
depends  solely  upon  the  number  of  particles 

----;-  '   r  ■ — r III  I  - 

*  Crystallization^  bj  maDy  considered  as  analogoas  to  or- 
ganic arrangement,  differs  horn  it  in  almost  every  partioolar. 
It  is  a  mere  accident  and. by  no  means  essttttial  to  naof- 
ganised  substances.  It  is  probable,  however,  tbat  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent  upon  thai  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  though  entertained  by  Linnaeus,  is  founded  ha 
an  obvious  abuse  of  terms.  Unorganised  bodies- increase  only 
by  the  snperficial  addition  of  new  matter. 
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brought  withia  the  sphere  of  mutual  action. 
They  may  be  increased  by  mcefstiour  m  dimi- 
nished by  attrition^  and  if  broken  by  Ti^Ienee, 
the  fragments  retain  all  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form* 
according  to  its  various  affbctions  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  sufficient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some- 
thing  more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefdre  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  i^s  re- 
lative part  in  the  general  economy.  The  num- 
ber of  organs,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  strictest 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more  adequate 
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notion  of  the  whole  orgtnicatioD,  than  a  single 
brick  of  the  architecture  and  intemtil  arrange- 
ment of  a'teknple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  niarble  yields  only  smaller 
masses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
tures by  whic^  function  is  performed.  Beyond  this 
point,  deconiposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannoit  be  further  pursued 
without  the  destruction  of  every  property  which 
liiarks  the  organic  character.  Where  dissection 
ends,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
though  controlfed  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
teltotiality.  Insoine  instances  they  even  consf^ire 
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*  .These  simple  facts,  in  the  usual  mysterious  laug^nage  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition: 
<'  The  reason  of  the  mode  of  existence  of  €slc\k  part  of  an  or- 
furised  being  resides  in  the  whole ;  while  in  unoiganized 
ivatttrs  tks  tnion  of  tbt  cxistsace  of  each  part  is  to  be  ibund 
in  itself. 


CHAPTER  I. 


OF  THE  CHARACTBR  AVP  CAUSES 
OF 

ORGANIC    COMBINATIONS. 


'<  Quella  cbe  noi  chiamo  distruzione  nella  Datura,non  a  the 

la  redoEiODe  delle  mazze  maggioce  ip  altre  minora,  et  la 

aeparaziona  di   aoatanzei    cba  lasciano  un  compoaito  par 

formame  degli  altri  nuovi,  et  comparire  sotto  naovi  aspetli.*' 

/  Campi  Flegrei  delV  Abate  Ferrara^    Sec.  5. 


The  first  attempts  at  iovestigatiog  the  pheno- 
mena of  life,  were  commenced  with  a  sole  view 
to  the  cure  of  disease ;  and  the  earlier  enquiries 
into  organic  structure  did  not  extend  beyond 
the  anatomy  of  man  and  of  one  or  two  animals, 
nearly  resembling  him.*  The  more  enlarged 
and  comprehensive  ideas,  derived  from  a  con- 
templation of  the  whole  series  of  organised  in- 
dividuals, are  the  conquest  of  the  present  age. 

The  beneficial  influence  of  this  extension  of 
physiblogical  enquiry  is  not  confined  to  the 
mere  physical  history  of  man ;  it  has  brought 


*  HamaQ  anatomy  was  not  practised  tiH  long  after  the  first 
obserrations  made  upon  domesticated  qnadrapeds.  Hippo- 
crates mentions,  as  a  matter  of  boa^st,  tbe  having  inspected  an 
human  skeleton ;-^j[  frfAUt  1^  MgtiwB  ivrtw  xctrtfAaiofjktk. 
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tliat  science  into  a  more  frequent  and  extended 
contact  with  other  trains  of  investigation,  and 
has  rendered  it  a  common  centre,  from  which 
the  moralist  and  metaphysician  may  deduce 
notions  more  stable  and  conducive  to  human 
happiness,  than  those  which  their  labours  have 
hitherto  developed. 

Considered  in  insulation,  the  moral  and  phy- 
sical history  of  man,  is  an  inextricable  laby- 
rinth. His  various  aud  complicated  functions 
refuse  to  submit  to  analysis,  and  the  origin  and 
end  of  his  being  are  alike  placed  beyond  the 
reach  of  definition  or  conjecture.  But  when 
contemplated  in  connection  with  the  other 
species,  to  which  he  is  allied,  whep  viewed  as  a 
link  in  the  great  chain  of  existences,  he  ceases 
to  be  an  anomaly  in  creation,  and  if  the  main- 
spring of  his  movements  be  bidden  in  the  same 
night  which  involves  the  first  causes  of  all 
natural  phenomena,  they  are  still  reducible 
to  a  law,  of  no  individual  or  circumscribed 
application. 

All  the  various  substances,  which  exist  in 
nature,  are  possessed  of  certain  powers,  by 
which  they  exert  upon  each  other  a  mutual 
actiop  ;  and  are  connected  into  one  whole, 
in  yehicb  nothing  is  strictly  and  absolutely 
independent.  Inoi^anic  substances  es^ert  simong 
each   other  a  mechanical  action :    by   which 


96  CHARACTER  AND  CAUSES  OF 

their  relative  position  in  space  is  modiSed^ 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chtmieally^  so  as  to  produce  new 
speciesi  by  their  mutual  combinations  and  de« 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
cauaes,  which,  without  changing  their  visible 
structure  and  arrangement,  produce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  ipi 
extreme  cases,  is  by  no  means  clear  in  those 
instances, in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani« 
lest  impossibilities. 
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The  elementary*  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations.-^ 
The  difference  between  these  classes  Js  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it  seems  highly 

*  The  term  '  element'  is  applied  in  m<Klern  philosophy  to 
such  bodies  as  hsTe  resisted  all  attempts  at  chemical  analysis. 
The  nnmber  of  snlistances  admitted  u  elementary  is  liable  ta 
peipetnal  Tariations :  for  the  epithet  referring  to  onr  swa 
powen  of  operation,  and  not  to qaalities inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  by  Sir  H.  Dayy,  has  rs« 
moved  those  bodies  from  the  dass  4f  elements ;  and  has  dis^* 
covered  in  their  bases,  other  sobstances  which  must  be  added 
to  the  list.  The  term^  *  element'  mnst  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
uTideeampoundabU  hvLi  undeeompounded.  In  this  respect  it 
differs  from  the  *  dement'  of  the  ancients ;  to  which  hypo* 
thetical  notions  weit  assigned,  the  fruitful  parents  of  much 
philosophical  error* 

t  Bnflbn's  theory  of  organic  particles  has  long  fallen  into 
meritsd  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  orif^nated. 
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probable  tbat  there  is  no  basis  for  the  theory, 
which  assigns  the  movemeots  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe;- 
nomena  of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant,  t  hat  the  formation  of  organic  com  pounds^ 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elements.  Be* 
tween  the  character  of  any  organized  compound 
and  the  extent  add  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals;  and  they 
admit  a  longer  and  more  complete  suspensio»y 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements>  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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mebts  they  affect  are  technically  termed  their 
fuHCtioM.  Thus  digestion  is  the  fuoction,  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  fwwtionM^  which 
any    individual  can   perform^    con$titut€i  itp 

LIFB. 

As  soon  as  the  constituent  elements  of  inor* 
ganic  combinations  are  brought  into  contact, 
under  circumstances  favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined;  and  the  new  formed  substance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity for  a  definite  arrangement.*  Their  size 
depends  solely  upon  the  number  of  particles 

*  CrysiallizatioD^  by  many  considered  as  analogoas  to  or- 
l^iiic  arrangement,  differs  from  it  in  almost  every  particular. 
It  is  a  mere  accident  and  by  no  means  essential  to  unof- 
ganized  jsnbstances.  It  is  probable,  however,  that  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent apon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  though  entertained  by  Linnasas,  is  fennded  hi 
an  obviovB  abuse  of  terms.  Unorganised  bodies- increase  only 
by  the  superficial  addition  of  new  matter. 
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brought  within  the  sphere  of  mutual  action. 
They  may  be  increaied  by  mcefetioHf  or  dimi- 
nished by  attrition^  and  if  broken  by  Ti^leneet 
the  fragments  retain  all  the  properties  of  the 
original  mass,  and  become  stf  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form, 
according  to  its  various  afflictions  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  suflScient  to  suspend 
action,  and  dissolve  the  combination. 

Oiganic  compounds  being  the  result  of  some* 
thing  more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefore  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  num- 
ber of  organs,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  stricter 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afibrd  a  more  adequate 
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notion  of  the  whole  organiiation,  tlian  a  single 
brick  of  the  aFchiteeture  and  interniil  arrange- 
ment of  a  teknple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  niarble  yields  only  smaller 
masses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
ranjgements  are  to  be  sought  in  the  simplest  struc- 
tures by  whic^  function  is  performed.  Beyond  this 
point,  deconiposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannoit  be  further  pursued 
without  the  destruction  of  every  property  which 
li^rks  the  organic  character.  Where  dissection 
ends,  chemical  analysts  commences. 

The  physical  tendencies  of  the  elements, 
though  Gontroired  and  modified  in  organic  com- 
bioations,  still  subsist  in  all  their  vigour  and  po- 
tentiality. In  some  instances  they  even  cons j^i re 
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*  .These  simple  facts^  in  the  usual  mysterious  language  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition : 
*'  The  reason  of  the  mode  of  existence  of  ^acl^  part  of  an  or- 
furiaed  being  resides  in  the  whole ;  while  in  unorganized 
mstttrj  tile  mnQD  of  the  existtnce  of  each  part  is  to  be  found 
initsttf. 


CHAPTER  I. 

Of  THB  CHAaACTER  AKP  CAUSED 
OF 

ORGANIC    COMBINATIONS. 


''  QueUa  cbe  noi  cbiamo  distruzione  nella  natnra, non  e  che 

la  reduzione  delle  mazze  m^ggiote  in  altre  minore,  et  la 

separazione  di   aoataoze^    che  laaciano  un  composito  p«r 

formame  degli  ahri  nuovi,  et  coniparire  sotto  iiaovi  aspetti." 

/  Compi  Flegrei  deW  Abate  Ferrarth,    Sec.  6, 


The  first  attempts  at  investigating  the  pheno- 
mena of  life,  were  commenced  with  a  sole  view 
to  the  cure  of  disease ;  and  the  earlier  enquiries 
into,  organic  structure  did  not  extend  beyond 
the  anatomy  of  man  and  of  one  or  two  animals, 
nearly  resembling  him.*  The  more  enlarged 
and  comprehensive  ideas,  derived  from  a  con- 
templation of  the  whole  series  of  organized  in- 
dividuals, are  the  conquest  of  the  present  age. 

The  beneficial  influence  of  this  extension  of 
physiblogical  enquiry  is  not  confined  to  the 
mere  physical  history  of  man ;  it  has  brought 

•  Haman  anatomy  was  not  practised  till  long  after  the  first 
obseryatlons  made  upon  domesticated  qnadrapeds.  Hippo- 
crates mentions,  as  a  matter  of  boaM»  the  baring  inspected  an 
human  skeleton ;^i  f^lAUi  ig  MgtiwB  oWiw  KArtfjt^atofAiy. 

Tlifi  i^wM  f ucri0<. 
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that  science  into  a  more  frequent  and  extended 
contact  with  other  trains  of  investigation,  and 
has  rendered  it  a  common  centre,  from  which 
the  moralist  and  metaphysician  may  deduce 
notions  more  stable  and  conducive  to  human 
happiness,  than  those  which  their  labours  have 
hitherto  developed. 

Considered  in  insulation,  the  moral  and  phy- 
sical history  of  man,  is  an  inextricable  laby- 
rinth. His  various  aud  complicated  functions 
refuse  to  submit  to  analysis,  and  the  origin  and 
end  of  his  being  are  alike  placed  beyond  the 
reach  of  definition  or  conjecture.  But  when 
contemplated  in  connection  with  the  other 
species,  to  which  he  is  allied,  vfhej^  viewed  as  a 
link  in  the  great  chain  of  existences,  he  ceases 
to  be  an  anomaly  in  creation,  and  if  the  main- 
spring of  his  movements  be  bidden  in  the  same 
night  which  involves  the  first  causes  of  all 
natural  phenomena,  they  are  still  reducible 
to  a  law,  of  no  individual  or  circumscribed 
application. 

All  the  various  substances,  ^hich  exist  in 
nature,  are  possessed  of  certain  powers,  by 
which  they  exert  upon  each  other  a  mutual 
actiojn  ;  and  are  connected  into  .one  whole, 
in  which  pothiug  is  strictly  and  absolutely 
independent.  Inorganic  substances  ei^ert  among 
e^ch   other  a  mechanical  action :    by   which 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
speciesi  by  their  mutual  combinations  and  de- 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
causes,  which,  without  changing  their  visible 
structure  and  arrangement,  produce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  ip 
extreme  cases,  is  by  no  means  clear  in  those 
instances, in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  rnani- 
iest  impoisHsibilities. 
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The  elementary*  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations.f 
The  difference  between  these  classes  Js  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

Prom    thia    consideration,   it   seems   highly 

*  The  term  '  element'  is  applied  in  modern  pbiloeophy  to 
tnch  bodies  at  hate  reaiitedall  attempts  at  chemical  anal jtis. 
The  nnmber  of  tobstances  admitted  as  elementary  is  liable  to 
perpetaal  Tariations :  for  the  epthet  referring  to  our  own 
powers  of  operation,  and  not  to  <|ttalities inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  bj  the  progress  of  chemical  research. 
The  analysis  of  the  alcalisy  effected  by  Sir  II.  Davy,  has  re« 
mored  those  bodies  from  the  dass  of  elements ;  and  has  dis-» 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^  *  element'  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
undeeampoundabk  hni  undeeompounded.  In  this  respect  it 
differs  from  the  *  dement'  of  the  ancients ;  to  which  hypo* 
thetical  notions  werte  assigned,  the  fruitful  parents  of  much 
philosophical  error. 

t  Boffon*s  theory  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probable  that  there  is  no  basis  for  the  theory, 
which  assigns  the  movements  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe* 
Dcmiena  of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant,  t  bat  theformationoforganiccompounds^ 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  eleoAente.  Be* 
tween  the  character  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
e;c tensive  than  those  of  animals ;  and  they 
admit  a  longer  and  more  complete  suspensiony 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements,  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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meHto  they  affect  are  technically  termed  tberr 
/tmeiians.  Thus  digestioD  is  the  function,  of 
the  stonoiach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  offunciionsj  which 
anjf   individual  can   p$rfornu    comtitutti  it§ 

X.IFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  at  once 
determined;  and  the  new  formed  sub^itance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne<- 
cessity  for  a  definite  arrangement.^  Their  size 
depends  solely  upon  the  number  of  particles 


mim 


'*  CiystallizatioD^  by  many  considered  as  analogoos  to  or- 
fanie  arrangement,  differs  from  it  in  almost  every  partienlar. 
It  is  a  mere  accident  and  by  no  means  ess^atial  to  iinoi^ 
gaoized  /substaocca.  It  is  probable,  however,  tbat  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent  apon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notioD,  which,  though  entertained  by  Linnaeas,  is  feanded  m 
an  obvious  abuse  of  terms.  Unorganised  bodies- mcreaae  only 
by  the  superficial  addition  of  new  matter. 
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brought  within  the  sphere  of  mutuel  action. 
They  may  be  increased  hy  mcafetion^  or  dimi- 
nished by  attrition^  and  if  broken  by  Tiioleneet 
the  fragments  retain  all  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form* 
according  to  its  various  affections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  sufficient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some- 
thing  more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefdre  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  nuoi* 
ber  of  organs,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  strieteflN; 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machin^y.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will  not  afford  a  more  adequate 
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QOtion  of  the  whole  orgtnixatioD,  than  a  single 
brick  of  the  aFchiteeture  and  internal  arrange- 
ment of  a  temple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  niarble  yields  only  smaller 
masses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
turesby  whicfifunctionis  performed.  Beyond  this 
point,  deconiposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  fttrther  pursued 
without  the  destruction  of  every  property  which 
marks  the  organic  character.  Where  dissection 
ea(&,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
diough  controlled  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
tentiality. In  some  instances  they  even' coHil^ire 

*  .These  simple  facts^  in  the  usual  mysterious  lan^^uage  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition : 
**  Tbt  reason  of  the  mode  of  existence  of  ^ach  part  of  an  or- 
fanised  being  resides  in  the  whole ;  while  in  unorganized 
UStttrA  the  tnmm  of  the  cxistsnee  of  each  part  is  to  be  ftund 
in  itself. 


CHAPTER  I. 


OVTHB  CHARACTER  AKD  CAUSES 
OF 

ORGANIC    COMBINATIONS. 


'<  Quella  cbe  noi  chiamo  di$iruzione  nella  Datara,non  e  che 

la  reduziODe  delie  mazze  maggiore  ip  altre  minore,  el  la 

•eparazione  di   aoiUDzei    che  lasciano  un  coropoaito  per 

formame  degH  altri  nuovi,  et  coroparire  sotto  naovi  aspetli." 

/  Campi  Flegrei  deW  Abate  Ferrara^    Sec.  5. 


I'be  first  attempts  at  investigating  the  pheno- 
mena of  life,  were  commenced  with  a  sole  view 
to  the  cure  of  disease ;  and  the  earlier  enquiries 
into,  organic  structure  did  not  extend  beyond 
the  anatomy  of  man  and  of  one  or  two  animals, 
nearly  resembling  him.*  The  more  enlarged 
and  comprehensive  ideas,  derived  from  a  con- 
templation of  the  whole  series  of  organised  in- 
dividuals, are  the  conquest  of  the  present  age. 

The  beneficial  influence  of  this  extension  of 
physiblogical  eiiquiry  is  not  confined  to  the 
mere  physical  history  of  man ;  it  has  brought 

*  Haman  anatomy  was  not  practised  till  long  after  tbe  first 
obserTstions  made  npon  domesticated  qnadrapeds.  Hippo- 
crates mentions,  as  a  matter  of  boaM,  the  having  inspected  an 
human  skeleton ;-^jt  frJLiii  i^  M^fiwz  itrrwv  nctrtf4.aiofAt¥. 
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that  science  into  a  more  frequent  and  extended 
contact  with  other  trains  of  investigation,  and 
has  rendered  it  a  common  centre,  from  which 
the  moralist  and  metaphysician  may  deduce 
notions  more  stable  and  conducive  to  human 
happiness,  than  those  which  their  labours  have 
hitherto  developed. 

Considered  in  insulation,  the  moral  and  phy- 
sical history  of  man,  is  an  inextricable  laby- 
rinth. His  various  and  complicated  functions 
refuse  to  submit  to  analysis,  and  the  origin  and 
end  of  his  being  are  alike  placed  beyond  the 
reach  of  definition  or  conjecture.  But  when 
contemplated  in  connection  with  the  other 
species,  to  which  he  is  allied,  whep  viewed  as  a 
link  in  the  great  chain  of  existences,  he  ceases 
to  be  an  anomaly  in  creation^  and  if  the  main- 
spring of  his  movements,  be  hidden  in  the  same 
night  which  involves  the  first  causes  of  all 
natural  phenomena,  they  are  still  reducible 
to  a  law,  of  no  individual  or  circumscribed 
application. 

All  the  various  substances,  which  exist  in 
nature,  are  possessed  of  certain  powers,  by 
which  they  exert  upon  each  other  a  mutual 
action;  and  are  connected  into  .one  whole, 
in  which  nothing  is  strictly  and  absolutely 
independent.  Inorganic  substances  e^ert  among 
e^ch   other  a  mechanical  action :    by   which 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
species^  by  their  mutual  combinations  and  de- 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
cauaes,  which,  without  changing  their  visible 
structure  and  arrangement,  produce  in  them 
deep  add  Intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
<extreme  cases,  is  by  no  means  clear  in  those 
instances,  in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani* 
iest  impossibilities. 
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The  elementary*  materials,  of  whicb  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations.^ 
The  difference  between  these  classes  is  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it   seems  highly 

*  The  term  '  element'  is  applied  in  modern  philoeophy  to 
tttch  bodies  as  hate  resisted  all  attempts  at  chemical  analysis. 
The  nnmber  of  t nbstances  admitted  as  elementary  is  liable  to 
perpetual  Tariations :  for  the  epithet  referring  to  oor  own 
powers  of  operation,  and  not  to  qnalities  inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  by  Sir  B«  Davy,  has  re« 
moved  those  bodies  from  the  class  of  elements ;  and  has  dis« 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^ '  element'  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies*  It  does  not  signify 
undeeompoundabU  hut  undeeompounded.  In  this  respect  it 
differs  from  the  *  element'  of  the  ancients ;  to  which  hypo* 
thetical  notions  weUe  asdgned,  the  fruitful  parents  <tf  much 
philosophical  error* 

t  Bnfibn's  theory  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probable  that  there  id  no  basis  for  the  theory, 
which  assigns  the  movemeDts  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe* 
nmnena  of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant,  that  the  formation  oforganic  com  pounds 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
nary  tendencies  of  the  constituent  elen^nts.  Be* 
tween  the  character  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals ;  and  they 
admit  a  longer  and  more  complete  suspensiony 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements»  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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m^tito  they  affect  are  technically  termed  their 
funetians.  Thus  digestioQ  is  the  functioQ.  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  functions^  which 
anjf   individual  can   perform^    con$titut$s  it$ 

LIFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  the  new  formed  subatance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex* 
cept  that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity for  a  definite  arrangement.^     Their  size 

depends  solely  upon  the  number  of  particles 

■  ■  ^ ^ —      ■  ^    ^  ^^ 

*  Ciystallization^  bj  many  considered  as  analogoas  to  or- 
ganic arrangement,  differs  ftom  it  In  almost  eyery  particalar. 
It  is  a  mere  accident  and  bj  no  means  esstntial  to  naoiu 
ganized  jBubstaaces.  It  is  probable,  however,  tbat  ths  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent upon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  thoogh  entertained  by  Linniens,  is  fennded  in 
an  obviouB  abuse  of  terms.  Unorganised  bodies-increase  only 
by  the  soperficial  addition  of  new  matter. 
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brought  within  the  sphere  of  mutual  action. 
They  may  be  increased  by  aec9$tionf  or  dimi- 
nished by  attrition^  and  if  broken  by  irfolenee, 
the  fragments  retain  all  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals* 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  fonot 
according  to  its  various  affections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  sufficient  to  suspend 
action,  and  dissolve  the  combination . 

Organic  compounds  being  the  result  of  some- 
thing more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefore  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  nuoi- 
b^  of  organs,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  stricter 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more  adequate 
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notion  of  the  whole  organiiation,  tlran  a  single 
brick  of  the  architecture  and  internal  arrange- 
ment of  a  teinple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  niiarble  yields  only  smaller 
masses  of  the  sanie  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
tures by  whicfb  function  is  performed.  Beyond  this 
point,  deconiposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  further  pursued 
without  the  destruction  of  every  property  which 
marks  the  organic  character.  Where  dissection 
ends,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
though  controlled  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
tentiality. In  some  instances  they  even  coHsf^ire 


ttmntimtm  m  1*111 1  til  mmmtmmmmmmmmmmmmmmmmmmf^im^immmm^miii^** 


*  .These  simple  facts,  in  the  usual  mysterious  language  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition : 
**  Tbs  reason  of  the  mode  of  existence  of  ^acb  part  of  an  or« 
fmized  being  resides  in  the  whole ;  while  in  unorganized 
Hilttrj  tbt  rtsson  of  the  ciistsaGe  of  each  part  is  to  be  found 
in  itself. 
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**  QueUa  cbe  noi  chiamo  distruzione  nella  naturae  non  e  ch6 

la  reduziooe  delie  mazze  maggiore  ip  ^Itre  minore,  et  la 

separaziODB  di   sostanzei    che   laaciano  no  composito  p«r 

formame  degli  altri  nuovi,  et  conoparire  sotto  naovi  aspetU." 

/  Campi  Flegrei  delV  Abate  Ferrara^    Sec.  S. 


The  first  attempts  at  investigating  the  pheno- 
mena of  life,  were  commenced  with  a  sole  view 
to  the  cure  of  disease ;  and  the  earlier  enquiries 
into  organic  structure  did  not  extend  beyond 
the  anatomy  of  man  and  of  one  or  two  animals, 
nearly  resembling  him.*  The  more  enlarged 
and  comprehensive  ideas,  derived  from  a  con- 
templation of  the  whole  series  of  organized  in- 
dividuals, are  the  conquest  of  the  present  age. 

The  beneficial  influence  of  this  extension  of 
physiological  criquiry  is  not  confined  "to  the 
mere  physical  history  of  man ;  it  has  brougbt 

*  Homan  aDatomy  was  not  practised  tiH  long  after  the  first 
obserrations  made  npon  domesticated  quadrapeds.  Hippo- 
crates mentions,  as  a  matter  of  boa^t,  the  baling  inspected  an 
human  skeleton  ;-^i  jtrfAtu  Ig  ctvigiSwB  irriw  uctrifAoAofAtif. 
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tiiat  science  into  a  more  frequent  and  extended 
contact  with  other  trains  of  investigation,  and 
has  rendered  it  a  con)mon  centre,  from  which 
the  moralist  and  metaphysician  may  deduce 
notions  more  stable  and  conducive  to  human 
happiness,  than  those  which  their  labours  have 
hitherto  developed. 

Considered  in  insulation,  the  moral  and  phy- 
sical history  of  man,  is  an  inextricable  laby- 
rinth. His  various  and  complicated  functions 
refuse  to  submit  to  analysis,  and  the  origin  and 
end  of  his  being  are  alike  placed  bi^yond  the 
reach  of  deBnition  or  conjecture*  But  when 
contemplated  in  connection  with  the  other 
species,  to  which  he  is  allied,  whep  viewed  as  a 
link  in  the  great  chain  of  existences,  he  ceases 
to  be  an  anomaly  in  creation,  and  if  the  main- 
spring of  his  movements  be  hidden  in  the  same 
night  which  involves  the  first  causes  of  all 
natural  phenomena,  they  are  still  reducible 
to  a  law,  of  no  individual  or  circumscribed 
application. 

All  the  various  substances,  which  exist  in 
nature,  are  possessed  of  certain  powers,  by 
which  they  exert  upon  each  other  a  mutual 
actiop ;  and  are  connected  into  .one  wholCf 
in  which  nothing  is  strictly  and  absolutely 
i  ndependent.  Inorganic  substances  e3|:ert  among 
e^ch   other  a  mechanical  action :    by   which 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
speciesj  by  their  mutual  combinations  and  de« 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
cauaes,  which,  without  changing  their  visible 
structure  and  arrangement,  produce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
extreme  cases,  is  by  no  means  clear  in  those 
instances, in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani« 
Jest  impossibilities. 
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The  elementary*  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations,  f 
The  difference  between  these  classes  is  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it   seems  highly 

*  The  term  '  element'  is  applied  in  modern  philosophy  to 
such  bodies  as  have  resisted  all  attempts  at  chemical  analysis. 
The  nnmber  of  lobstances  admitted  as  elementary  is  liable  to 
perpetual  Tariations :  for  the  epithet  referring  to  our  own 
powers  of  operation,  and  not  to  qualities  inherent  in  tbesnbject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  l>y  Sir  H.  Davy,  has  re« 
mored  those  bodies  from  the  class  of  elements ;  and  has  d]§« 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^ '  element*  must  not  therefore  be  taken 
as  conTeying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies*  It  does  not  signify 
undeeampoundable  but  undecampounded*  In  this  respect  It 
differs  from  the  *  element*  of  the  ancients ;  to  which  hypo* 
thetical  notions  weit  assigned,  the  fruitful  parents  of  much 
pbilosophical  error. 

t  Bnffon*s  theory  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 


90  CHAftAeiSE  .yl^XB    CAUSES   OF 

probable  that  there  is  no  basis  for  the  theory, 
which  assigns  the  movements  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe- 
nomena of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant,  that  the  formation  of  organic  compounds^ 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elements.  Be* 
tween  the  character  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  cofnplicated  and 
extensive  than  those  of  animals;  and  tbey 
admit  a  longer  and  more  complete  suspension^ 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements»  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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xaeiits  they  affect  are  technicaliy  termed  tberr 
fimeHans.  Thus  digestion  is  the  fuDction.  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  functions^  which 
anjf   individual  can  perform^    con$tituti$  it$ 

LIFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  cirQumstances  Favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  the  new  formed  aubatance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  applipation  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity  for  a  definite  arrangement.*     Their  size 

depends  solely  upon  the  number  of  particles 

— ' ^ I 

*  Crystallization,  by  many  considered  as  analogons  to  or- 
fsnie  arrangement,  differs  from  it  in  almost  eyery  partioiilar. 
It  is  a  mere  accident  and  by  no  means  efssntial  to  unor- 
ganized jBttbstaacea.  It  is  probable,  however,  that  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent  upon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  though  entertained  by  Linnsens,  is  fennded  m 
an  obnous  abuse  of  terms.  Uaorganiaed  bodies- mcrcase  only 
by  the  superficial  addition  of  new  matter. 
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brought  within  the  sphere  of  mutual  action. 
They  may  be  increased  by  ucofMour  or  dimi- 
nished by  attrition^  and  if  broken  by  ykyleneet 
the  fragments  retain  alt  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form* 
according  to  its  various  affections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  sufficient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some- 
thing more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefore  has 
its  own  peculiar  form  and  conatitution  pre- 
scribed, by  which  it  i8  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  num« 
her  of  organs,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  strictest 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more  adequate 
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notion  of  the  whole  orgtnifatioo,  tiran  a  single 
brick  of  the  architecture  and  internttl  arrange- 
ment of  a  teknple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  iharble  yields  only  smaller 
masses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
turesbywhicfbfunctionis  performed.  Beyond  this 
point,  deconiposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  further  pursued 
without  the  destruction  of  every  property  which 
liiarks  the  organic  character.  Where  dissection 
ends,  chemical  analysii^  commences. 

The  physical  tendencies  of  the  elements, 
though  Gontrolfed  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
tentiality. In  some  instances  they  even  consf^ire 


m ' 


*  .These  simple  facts,  in  the  usual  mysterious  language  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition : 
**  The  reason  of  the  mode  of  existence  of  ^ach  part  of  an  or- 
ganized being  resides  in  the  whole ;  while  in  unorganized 
mstttrj  tkt  resffon  of  the  caistMce  of  each  part  is  to  be  ibund 
in  itself. 
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in  producing  the  phenomena  of  life ;  at  when 
the  elasticity  of  the  blood-veatela  contributes  to 
maintaining  the  circulation  of  the  blood.  When- 
ever,  by  any  oaiise,  the  functional  movementa' 
abate  in  vigour,  those  physical  forces,  which 
have  been  overpowered  and  thrown  into  abey- 
ance, are  ready  to  re^tissume  their  influence,  to 
dissolve  the  organic  combinationa,  and  to  sub'* 
stitute  others  more  congenial  to  the  inherent 
qualities  of  the  dements.  A  familiar  instknce  of 
this  law  is  found  in  the  swelling  which  occurs 
towards  evening  in  the  feet  of  debilitated  sub^* 
jects.    In  this,  case  the  force  of  function  is  in* 
sufficient  to  overcome  the  opposition^  which  the 
gravity  of  the  fluids  opposes  to  their  return  to- 
wards the  heart ;  and  tbey  consequently  acGU« 
mulate  in  the  moat  dependent  part  of  the  body. 
In  fevers,  accompanied  by  exhaustion,  the  vital 
actions  being  deranged,  the  elective  attractions 
of  tbe  elementary  matter  partially  overcome  the 
functional  forces ;  and  a  step  is  taken  towards 
disorganisation,  and  which  is  manifested  in  the 
putrescent  quality  of  all  the  fluids.  Tfaqs  there 
is  IB  all  Itvifig  compounds  a  constant  tendency 
towards  dissolution;  which  upon  the  suspension 
of  function,  operates  the  destruction  of  the  indi- 
vidual, with  a  rapidity  proportianate  to  the  dif- 
ference between  the  organic  and  the  physical 
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oombinstions  of  its  constituent  elements.*  The 
re-assumed  influence  of  the  pbyeical  forces,  in 
matter  which  has  possessed  life,  constitutes  the 
seviearal  species  of f^rmeniaiion.  All  substances 
capable  of  undergoing  this  process^  baring  been 
produced  by  the  operation  of  living  energies. f 

The  origin  of  living  function  is  enveloped  in 
inextricable  mystery.  The  existence  of  or* 
ganized  matter  depending  upon  function,  and 
fanetian  reciprocally  requiring  organized  ar*- 
rangements,  tbejr  exhibit  a  circle  unm^ked  by 
commencement  or  termination.  The  Earliest 
philosophers  imagined,  that  at  the  commence^^ 
ment  of  the  world,  the  plattic  power  of  nature 
W9s\(iH  its  freshness)  sufficiei^t  to  produce  or- 
ganic combinations,  by  the  dirett  action  of  the 
elements ;  and  a  remnant  of  thin.  Vigour  waa 
believed  to  exist  in  the  supposed  Spontaneous- 
formation  of  maggots  and  other  insects.^ 


W  I  "  If      II      -        .  III.      /I      ■        ^    ■  I       j     ,    I^M 


*  Bones>  which  contain  a  large  portion  of  a  mineral  siib^ 
ttanc6»  and  aobaist  to  a  great  degree  in  tirta^  of  chemical 
affinitiaa,  are  roach  more  dairable  after  death  than  the  soft 
parte  of  aoimals. 

t  The  apontaneous  decomposilloB  of  amnal  matter  is,  in 
conmioii  language,   termed  putrefaction;   in  the  technical 
phraaedogj  of  chemistry  it  is  called  putrid  friJttSiolatiOD* 
{      8iira  rteena  tellaa  sedaetaqoe  super  ab  alto 

iElhare,  cognati  retinebat  tfeiahia  cttli; 
And  agafa :  O0:  Mttam,  /.  80. 

C«tera  diTeisis  tellaa  aaimalia  formic 
Sponte  ta&  pejitent.  Hid:  416. 

I>9 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
speciesj  by  their  mutual  combinations  and  de« 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
causes,  which,  without  changing  their  visible 
structure  and  arrangement,  pfoduce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
'extreme  cases,  is  by  no  means  clear  in  those 
instances,  in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
finked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  rnani- 
lest  impossibilities. 
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The  elementary*  materials,  of  whicb  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations. f 
Tbedifference  between  these  classes  Js  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it   seems   highly 

*  The  term  *  element'  is  applied  in  modern  philosophy  to 
such  bodies  as  hwe  resitted  all  attempts  at  chemical  analysis. 
The  nnmber  of  sohstances  admitted  as  elementary  is  liable  to 
perpetaal  Tariations :  for  the  epithet  referring  to  our  own 
powers  of  operation,  and  not  to  qualities  inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  by  Sir  H.  Davy,  has  re* 
moved  those  bodies  from  the  class  6f  elements ;  and  has  die** 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^  *  element*  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
undecompoundabU  hut  undecompaunded.  In  this  respect  it 
differs  from  the  *  element*  of  the  ancients ;  to  which  hypo* 
thetical  notions  weit  assigned,  the  fruitful  parents. of  much 
philosophical  error. 

t  Bnffon's  theory  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probable  that  there  is  i>o  basis  for  the  theory, 
which  assigns  the  movemetits  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe« 
nomena  of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant,  t  hat  the  formation  of  organic  com  pounds 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elements.  Be* 
tween  the  character  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals ;  and  tbey 
admit  a  longer  and  more  complete  suspension^ 
without  injury  to  the  individual. 

For  the  performance  of  vital  movementSi*  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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metito  they  affect  are  technically  termed  their 
fimetiam.  Thus  digestion  is  the  function,  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  functions^  which 
ang   individual  can   perform^    constitutes  its 

I.IFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  the  new  formed  sutntance, 
susceptible  of  inde6nite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
ceasity  for  a  definite  arrangement.^  Their  size 
depends  solely  upon  the  number  of  particles 

*  Crystallization,  by  maoy  considered  as  analogons  to  or- 
gsnie  arrangemeiit,  differs  Arom  it  in  almost  every  partionlar. 
It  IS  a  mere  accident  and  by  no  means  e«wsttal  to  uaoi^ 
f  anised  jrabstances.  It  is  probable,  bowe?er,  that  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent apon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  thoogh  entertained  by  Linnseos,  is  fennded  m 
an  obvious  abuse  of  terms.  Unorganised  bodies- increase  onlgr 
by  the  superficial  addition  of  new  matter. 
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tion  ]tke  the  present  caonot  be  extended  beyond 
what  18  abiolotely  n^etrary  to  the  general  il- 
luttratton  of  the  outline.  It  is  lA#  philoiophy 
of  phynology  rathar  than  physiological  science, 
which  is  attempted;  and  the  author,  not  daring 
to  conduct  his  reader  through  the  temple  of 
nature^  will  rest  satisfied  if  he  shall  have  left 
him  at  the  threshold,  prepared  to  interrogate 
the  goddess,  and  capacitated  for  reading  her 
demes* 
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General  connezion  of  existing  epedea  in  nalare^-ActiTe 
powers  of  matter*  mecbanicalf  chemical,  Tital — Oi|;aue  aad 
imorgaDised  bodiea  not  in  all  caaea  eaaily  diatini^ialiable-— 
Oqianised  bodiea,  reaolts  of  inoifanic  elementa,  modified  bj 
yknefton.  Hence  tbey  have  determinate  forma,  and  a  cir« 
camacribed  duration-^Deatb— EqniTocal  generation — Origin 
of  existing  apeciea— Origin  of  indiTiduala  ab  ovo— Speciea' 
ciienmBcribed  in  nnmber.-— Of  Linng  action — ^Aaa{milatioa--» 
Elimnatton — ^Pecaliaritieaof  orgaaiaed  beings  ariae  oataf  Ibair 
chemical  copatitation  —  Meebaniam  of  aaaimilation  'and' 
elimination — Vaacniaritj  of  organiaed  bodiea^-Conditioaa  of 
aaaimilation— LiTing  apeciea  co-exist  by  a  proportionate 
harmony — Balance  of  assimilation  and  elimination  ia  the 
diiFereat  atagea  of  life«-*Iife  independent  of  motion— Organic 
ideBtjity-<--AaaimilatioB  and  cKmiiiatioB  (the  faactieDa  ot 
aatfitioil],  and  tboae  of  generation,  all>bal  eaaentiaJjy  bdoag 
to  the  idea  of  life :  tregetablea  do  not  feel— Senae  and  amtion, 
the  fonctions  of  relation  or  of  animal  lifo— Canaea  of  the 
diftiences  between  animal  and  ▼q;etablo  forma— Yegetablea 
the  reanlt  of  simpler  eombinationa;  therefore  mora  paiaranent 
and  leaa  dependent  on  function.  Further  aimplidty  of  fegeta* 
bice,  leiinlting  from  the  natare  of  their  hod* 
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'*  Quella  cbe  noi  chiamo  distruzione  nella  natura,non  e  che 

la  reduzione  delle  mazze  maggiore  in  altre  minore,  et  la 

separazione  di   soatanzey    che  lasciano  ud  composito  par 

formarne  degli  ahri  nuovi,  et  coniparire  sotto  noovi  aspetti*" 

/  Campi  Flegrei  delV  Abate  Ferrara^    Sec.  5. 


The  first  attempts  at  investigating  the  pheno- 
mena of  life,  were  commenced  with  a  sole  view 
to  the  cure  of  disease ;  and  the  earlier  enquiries 
into,  organic  structure  did  not  extend  beyond 
the  anatomy  of  man  and  of  one  or  two  animals, 
nearly  resembling  him.»  The  more  enlarged 
and  comprehensive  ideas,  derived  from  a  con- 
templation of  the  whole  series  of  organized  in- 
dividuals, are  the  conquest  of  the  present  age. 

The  beneficial  influence  of  this  extension  of 
physiological  enquiry  is  not  confined  to  the 
mere  physical  history  of  man ;  it  has  brought 

•  Haman  anatomy  was  not  practised  tiH  long  after  the  first 
obserrations  made  upon  domesticated  qnadrapeds.  Hippo- 
crates mentions,  as  a  matter  of  boa^t,  the  having  inspected  an 
human  skeleton;— i  f^fj^n  ig  Mg^wB  otrrim  U(xrtfA,a9ofi,ii,. 
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tliat  science  into  a  more  frequent  and  extended 
contact  with  other  trains  of  investigation,  and 
has  rendered  it  a  common  centre,  from  which 
the  moralist  and  metaphysician  may  deduce 
notions  more  stable  and  conducive  to  human 
happiness,  than  those  which  their  labours  have 
hitherto  developed. 

Considered  in  insulation,  the  moral  aud  phy- 
sical history  of  man,  is  an  inextricable  laby- 
rinth. His  various  and  complicated  functions 
refuse  to  submit  to  analysis,  and  the  origin  and 
end  of  his  being  are  alike  placed  beyond  the 
reach  of  definition  or  conjecture.  But  when 
contemplated  in  connection  with  the  other 
species,  to  which  he  is  allied,  wheq  viewed  as  a 
link  in  the  great  chain  of  existences,  he  ceases 
to  be  an  anomaly  in  creation,  and  if  the  main- 
spring of  his  movements  be  hidden  in  the  same 
night  which  involves  the  first  causes  of  all 
natural  phenomena,  they  are  still  reducible 
to  a  law,  of  no  individual  or  circumscribed 
application. 

All  the  various  substances,  which  exist  in 
nature,  are  possessed  of  certain  powers,  by 
which  they  exert  upon  each  other  a  mutual 
action;  and  are  connected  into  one  whole, 
in  which  i>othiug  is  strictly  and  absolutely 
independent.  Inorganic  substances  e^ert  among 
each   other  a  michanical  action :    by   which 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
speciesi  by  their  mutual  combinations  and  de- 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
cauaes,  which,  without  changing  their  visible 
structure  and  arrangement,  pl*oduce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
extreme  cases,  is  by  no  means  clear  in  those 
]nstance8,in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani* 
iest  impossibilities. 
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The  elementary*  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations. f 
The  difference  between  these  classes  is  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it  seems  highly 

1-  -  -— — ■ ■    '—  ■  -  ■  ■ ■      — -— 

*  The  term  *  element'  is  applied  in  modern  philosophy  to 
such  bodies  as  hare  resisted  all  attempts  at  chemical  analysis* 
The  nnmber  of  sobstances  admitted  as  elementary  is  liable  to 
pmpetual  Tariations :  for  the  epithet  referring  to  onr  own 
powers  of  operation,  and  not  to  qnalities  inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalls,  effected  by  Sir  if.  Davy,  has  re« 
moved  those  bodies  from  the  class  of  elements ;  and  has  dioi» 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^  *  element'  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
natnre  of  the  body,  to  which  it  applies*  It  does  not  signify 
uttdecompoundabie  hnt  undecompounded.  In  this  respect  it 
differs  from  the  *  dement*  of  the  ancients ;  to  which  hypo* 
thetical  notions  werte  asngned,  the  fruitful  parents  <tf  much 
philosophical  error* 

t  Buffon*s  theory  of  organic  particles  has  long  fallen  into 
meriled  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probable  tbat  there  is  no  basis  for  the  theory, 
which  assigns  the  movemeots  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe^i- 
nomena  of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  tbe  theory,  the  fact  is 
cons tant, that  the formationoforganiccompounds^ 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  element^^.  Be* 
tween  the  cbaracter  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals ;  and  they 
admit  a  longer  and  more  complete  suspension^ 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements,  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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meMs  they  affect  are  technically  termed  tberr 
/uneiian9.  Thus  digestion  is  the  function,  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  o/functionij  which 
anjf   individual  can  perform^    constitutes  itf 

I.IFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstiu>ces  favourable  to  the  exertion 
of  their  cbetoical  affinities,  their  union  is  atronce 
determined ;  and  the  new  formed  suhatance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity  for  a  definite  arrangement.*     Their  size 

depends  solely  upon  the  number  of  particles 

■ — 

^  Crystallization,  by  maoy  considered  as  analogons  to  or- 
{anic  arrangement,  differs  from  it  in  almost  every  partionlar. 
It  is  a  mere  accident  and  by  no  means  essential  to  uao^- 
f  anised  substances.  It  is  probable,  however,  that  tbo  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent npon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  thoogh  entertained  by  Linnaeus,  is  fennded  hk 
an  obvious  abuse  of  terms.  Unorganised  bodies-increase  only 
by  the  superficial  addition  of  new  matter. 
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brought  within  the  sphere  of  mutual  action-. 
They  may  be  increased  by  meetetiofh  or  dimi- 
nished by  attrition^  and  if  broken  by  Tiiolencet 
the  fragments  retain  all  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals* 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form, 
according  to  its  various  affections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  sufficient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some- 
thing more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefdre  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  18  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  num« 
her  of  oigans,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  strietett 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more  adequate 


^ 
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Qotion  of  the  whole  orgmifatioD^  tinn  a  single 
brick  of  the  architecture  and  intemitl  arrange- 
ment of  a  telnple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  marble  yields  only  smaller 
masses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  isi  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
ranjgements  are  to  be  sought  in  the  simplest  struc- 
turesby  whic|ifunctionis  performed.  Beyond  this 
point,  deconiposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  further  pursued 
without  the  destruction  of  every  property  which 
marks  the  organic  character.  Where  dissection 
ends,  chemical  analysilk  commences. 

The  physical  tendencies  of  the  elements, 
though  controlled  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
t^tiality.  In  some  instances  they  even  consf^ire 


M»*< 


*  .These  simple  facts,  in  the  usual  mysterious  language  of 
Kaut,  are  thus  reduced  by  him  to  a  general  proposition: 
<'  The  reason  of  the  mode  of  existence  of  esLch  part  of  an  or- 
fauised  being  resides  in  the  whole ;  while  in  nnoiganized 
i^atterj  tils  rtsioii  of  tbs  esistt&ee  of  each  part  is  to  be  ibund 
in  itself. 
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**  QueUa  cbe  noi  chiamo  disiruzione  nella  natura,iion  e  eht 

la  redazlooe  delle  mazze  maggiojre  ip  altre  minore,  et  la 

separaxione  di   8oitanze«    che  lasciaoo  ud  composito  p«r 

formarae  degli  akri  nuovi,  et  comparire  sotto  noovi  aspetU." 

/  Campi  Flegrei  delP  Abate  Ferrara^    Sec.  5. 


The  first  attempts  at  investigating  the  pheno- 
mena of  life,  were  commenced  with  a  sole  view 
to  the  cure  of  disea$e ;  and  the  earlier  enquiries 
into  organic  structure  did  not  extend  beyond 
the  anatomy  of  man  and  of  one  or  two  animals, 
nearly  resembling  him.*  The  more  enlarged 
and  comprehensive  ideas,  derived  from  a  con- 
templation of  the  whole  series  of  organ i;;ed  in- 
dividuala,  are  the  conquest  of  the  present  age. 

Tbe  beneficial  influence  of  this  extension  of 
physiological  enquiry  is  not  confined  to  the 
mere  physical  history  of  man ;  it  has  brougbt 

•  Haman  anatomy  was  not  practised  tiH  long  after  tbe  first 
obsefTatlons  made  upon  domesticated  qnadrapeds.  Hippo- 
crates mentions,  as  a  matter  of  boaM,  the  having  inspected  an 
human  skeleton  ;^i(  /i?^?,^  |g  dvig^n  Strriuy  uanfj^aiofAty. 


^ 
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tjiat  science  into  a  more  frequent  and  extended 
contact  with  other  trains  of  investigation,  and 
has  rendered  it  a  common  centre,  from  which 
the  moralist  and  metaphysician  may  deduce 
notions  more  stable  and  conducive  to  human 
happiness,  than  those  which  their  labours  have 
hitherto  developed. 

Considered  in  insulation,  the  moral  and  phy- 
sical history  of  man,  is  an  inextricable  laby- 
rinth. His  various  and  complicated  functions 
refuse  to  submit  to  analysis,  and  the  origin  and 
end  of  his  being  are  alike  placed  beyond  the 
reach  of  definition  or  conjecture.  But  when 
contemplated  in  connection  with  the  other 
species,  to  which  he  is  allied,  whe^i  viewed  as  a 
link  in  the  great  chain  of  existences,  he  ceases 
to  be  an  anomaly  in  creation,  and  if  the  main- 
spring of  his  movements  be  bidden  in  the  same 
night  which  involves  the  first  causes  of  all 
natural  phenomena,  they  are  still  reducible 
to  a  law,  of  no  individual  or  circumscribed 
application. 

All  the  various  substances,  which  exist  in 
nature,  are  possessed  of  certain  powers,  by 
which  they  exert  upon  each  other  a  mutual 
actiop  ;  and  are  connected  into  .  one  wbolet 
in  which  nothing  is  strictly  and  absolutely 
independent.  Inorganic  substances  ei^ert  among 
e^ch   other  a  mechanical  action :    by   which 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemicaliy,  so  as  to  produce  new 
species^  by  their  mutual  combinations  and  de« 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
causes,  which,  without  changing  their  visible 
structure  and  arrangement,  ptoduce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position.  Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
•extreme  cases,  is  by  no  means  clear  in  those 
instances,  in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani* 
iest  impossibilities. 
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The  elementary*  materials,  of  whicb  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations.^ 
The  difference  between  these  classes  Js  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it   seems   highly 

*  The  term  '  element'  is  applied  in  modern  philosophy  to 
such  bodies  as  hare  resisted  all  attempts  at  chemical  analysis. 
The  nnmber  of  tobstances  admitted  as  elementary  is  liable  to 
pmpetnal  Tariations :  for  the  epithet  referring  to  oor  own 
powers  of  operation,  and  not  to  qualities  inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  by  Sir  H.  Davy,  has  re« 
moved  those  bodies  from  the  class  of  elements ;  and  has  dis« 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^  *  element'  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
undeeompoundable  hut  undeeompounded.  In  this  respect  it 
differs  from  the  *  element*  of  the  ancients ;  to  which  hypo* 
thetical  notions  weit  asngned,  the  fruitful  parents  of  much 
philosophical  error. 

t  Buffon's  theory  of  organic  particles  has  long  fallen  into 
merilcd  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probable  that  there  is  no  basis  for  the  theory, 
which  assigns  the  movemeats  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe- 
nomena of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  tbe  theory,  the  fact  is 
constant, that  the formationof organic compounds^ 
is  the  result  of  a  more  delicate  play  of  affinities^ 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elen^nts.  Be* 
tween  the  character  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  cotnplicated  and 
extensive  than  those  of  animals ;  and  they 
admit  a  longer  and  more  complete  suspensiooy 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements,  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move* 
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m^iits  they  affect  are  tecbnically  termed  their 
fimetiam.  Thus  digestion  is  the  function,  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  functions^  which 
ally    indiuidual  can   perform^    comtituta  tip 

I.IFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  cirQumstances  Favourable  to  the  exertion 
of  their  cbetnical  affinities,  their  union  is  atonce 
determined;  and  the  new  formed  aubeatance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity for  a  definite  arrangement.*     Their  size 

depends  solely  upon  the  number  of  particles 

-  -  ■ ' • ■ 

'*  Crystallization,  by  many  considered  as  analogoos  to  or- 
fsnic  arrangemeiit,  differs  firom  it  in  almost  every  ^^rtloiikr. 
It  is  a  mere  accident  and  by  no  means  essestial  to  uao^- 
f  anized  substances.  It  is  probable,  however,  that  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent  upon  thai  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  |^row ;  a 
notion,  which,  thoogh  entertained  by  Linnasos,  is  founded  in 
an  obvious  abuse  ef  terms.  Unorganised  bodies- increase  only 
by  the  suptrficial  addition  of  new  matter* 
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brought  within  the  sphere  of  mutual  action. 
They  may  be  increased  by  uecfetianr  or  dimi- 
nished by  attrition^  and  if  broken  by  Ti^oleneet 
the  fragments  retain  aH  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form, 
according  to  its  various  affections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  suflScient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some- 
thing more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefdre  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  num- 
ber of  oq^ans,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  strictest 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more   adequate 


^ 
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QotioD  of  the  whole  orgtniiation,  than  a  single 
brick  of  the  architeeture  and  internal  arrange- 
ment of  a  teknple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  niiarble  yields  only  smaller 
masses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects*  The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
tures  by  whic^  function  is  performed.  Beyond  this 
point,  decomposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  fttrther  pursued 
without  the  destruction  of  every  property  which 
itiarks  the  organic  character.  Where  dissection 
ends,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
though  controlled  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
tentiality. In  some  instances  they  even  conspire 

*  .These  simple  facts^  in  the  usual  mysterious  language  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition: 
<'  Ttie  reason  of  the  mode  of  existence  of  ^ac!\  part  of  an  or« 
guiised  being  resides  in  the  whole ;  while  in  unorganized 
isstttrj  tilt  nmitm  of  the  aistsnce  of  each  part  is  to  be  ibund 
in  itself. 


CHAPTER  I. 


Of  THE  CHAEACTBR  AND  CAUSIS 
OF 

ORGANIC    COMBINATIONS. 


**  Quella  che  noi  chiamo  distruzione  nella  natiira,non  e  che 

U  redasiooe  delle  mazze  maggiore  ip  altre  minore,  el  la 

separazione  di   sottaozei    che   lasciaoo  un  coroposito  par 

formarne  degli  altri  nuovi,  et  comparire  sotto  naovi  aspetti*" 

/  Campi  Flegrei  deW  Abate  Ferrara^    Sec.  5. 


The  first  attempts  at  investigating  the  pheno- 
mena of  life,  were  commenced  with  a  sole  view 
to  the  cure  of  disease ;  and  the  earlier  enquiries 
into,  organic  structure  did  not  extend  beyond 
the  anatomy  of  roan  and  of  one  or  two  animals, 
nearly  resembling  him.*  The  more  enlarged 
and  comprehensive  ideas,  derived  from  a  con- 
templation of  the  whole  series  of  organized  in- 
dividuals, are  the  conquest  of  the  present  age. 

The  beneficial  influence  of  this  extension  of 
physiblogical  enquiry  is  not  confined  to  the 
mere  physical  history  of  man ;  it  has  brougbt 

•  Hainan  anatomy  was  not  practised  till  long  after  the  first 
observations  made  npon  domesticated  qnadrapeds.  Hippo- 
crates mentions,  as  a  matter  of  boa^t,  the  having  inspected  an 
human  skeleton  ;^flK  frfiui  Ig  dy^^tiwB  ivrim  KartfAutcfAttf. 
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tiiat  science  into  a  more  frequent  and  extended 
contact  with  other  trains  of  investigatioDf  and 
has  rendered  it  a  common  centre,  from  which 
the  moralist  and  metaphysician  may  deduce 
notions  more  stable  and  conducive  to  human 
happiness,  than  those  which  their  labours  have 
hitherto  developed. 

Considered  in  insulation,  the  moral  and  phy- 
sical history  of  man,  is  an  inextricable  laby- 
rinth. His  various  and  complicated  functions 
refuse  to  submit  to  analysis,  and  the  origin  and 
end  of  his  being  are  alike  placed  beyond  the 
reach  of  definition  or  conjecture.  But  when 
contemplated  in  connection  with  the  other 
species,  to  which  he  is  allied,  whep  viewed  as  a 
link  in  the  great  chain  of  existences,  he  ceases 
to  be  an  anomaly  in  creation,  and  if  the  main- 
spring of  his  movements  be  bidden  in  the  same 
night  which  involves  the  first  causes  of  all 
natural  phenomena,  they  are  still  reducible 
to  a  law,  of  no  individual  or  circumscribed 
application. 

All  the  various  substances,  which  exist  in 
nature,  are  possessed  of  certain  powers,  by 
which  they  exert  upon  each  other  a  mutual 
action;  and  are  connected  into  .one  whole, 
in  virhich  nothing  is  strictly  and  absolutely 
independent.  Inorganic  substances  e;|ert  i^mong 
each   other  a  mechanical  action :    by   which 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
species^  by  their  mutual  combinations  and  de- 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
cauaes,  which,  without  changing  their  visible 
structure  and  arrangement,  produce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
•extreme  cases,  is  by  no  means  clear  in  those 
instances, in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linlced  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani* 
/est  impossibilities. 
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The  elementary^  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations. f 
The  difference  between  these  classes  is  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it  seems  highly 

*  The  term  '  element'  is  applied  in  modern  pbiloeophy  to 
such  bodies  u  have  reaisted  all  attempts  at  chemical  analjais* 
The  nnmber  of  •ofastances  admitted  aa  elementary  is  liable  to 
perpetaal  Tariations :  for  the  epithet  referring  to  our  swa 
poweri  of  operation,  and  not  to  qualities  inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  by  Sir  H.  Dairy,  has  re* 
mored  those  bodies  from  the  class  ii  elements ;  and  has  dis* 
covered  in  their  bases,  other  substancea  which  must  be  added 
to  the  list.  The  term^  *  element*  must  not  therefore  be  taken 
as  conTeying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
ti2tcfeco9Mp(mnda&ilr  but  undecampounded.  In  this  respect  it 
differs  from  the  *  dement*  of  the  ancients ;  to  which  hypo* 
thetical  notions  yrtit  assigned,  the  fruitful  parents  of  much 
philosophical  error* 

t  Bufibn*s  theory  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  ori^nated. 
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probable  that  there  is  no  basis  for  the  theory, 
which  assigns  the  movements  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe- 
nomena of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory*  the  fact  is 
constant^ that  the formationoforganiccompounds^ 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elements.  Be- 
tween  the  character  of  any  oi^anized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals ;  and  they 
admit  a  longer  and  more  complete  suspensio»y 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements,  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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meltts  they  effect  are  technically  termed  their 
ftmctionB.  Thus  digestioD  is  the  function,  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  functions,  which 
anff   individual  can   psTform^    constitutes  it§ 

I.IFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  the  new  formed  substance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity for  a  definite  arrangement.^  Their  size 
depends  solely  upon  the  number  of  particles 

■       V  I      ■    l>     ■     I  ■     ■111— MiP— I  I       I II      II     III 

*  Cryatallization,  by  maDy  considered  as  analogooa  to  or- 
ganic arrangement,  diflfers  horn  it  in  almost  STery  fiartionkr. 
It  is  a  mere  accident  and  by  no  means  esseattal  to  iiaot- 
ganised  substances.  It  is  probable,  however,  that  tbe  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent  upon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow;  a 
notion,  which,  though  entertained  by  Linnaeus,  is  founded  hi 
an  obvious  abuse  of  terms.  Unorganized  bodies- increase  onlgr 
by  the  superficial  addition  of  new  matter. 
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brought  within  the  sphere  of  mutqel  ectiom 
They  may  be  increased  by  «wire<ion,  or  dimi- 
nished by  attrition^  and  if  broken  by  ykyleneet 
the  fragments  retain  aU  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form, 
according  to  its  various  affections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  suflScient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some- 
thing more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefore  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  num- 
ber of  organs,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  strictest 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  aiTord  a  more  adequate 
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Qotion  of  the  whole  orgtnifatioD,  than  a  single 
brick  of  the  architecture  and  intemtil  arrange- 
ment of  a  tetnple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  marble  yields  only  smaller 
masses  of  the  sanie  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  ^mal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
tures by  whic)b  function  is  performed.  Beyond  this 
point,  decomposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  further  pursued 
without  the  destruction  of  every  property  which 
itiarks  the  organic  character.  Where  dissection 
ends,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
though  controlfed  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
tetotiftlity.  In  some  instances  they  even  cottsf^ire 
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*  .These  simple  facts^  in  the  usaal  mysterious  IsDj^uage  of 
KsBt,  are  thus  reduced  by  him  to  a  general  proposition: 
<'  Tbs  reason  of  the  mode  of  existence  of  ^ac!\  part  of  an  or- 
ganised being  resides  in  the  whole ;  while  in  nnoiganized 
i^atttrj  ths  rtiiion  of  Ibe  cxistSDce  of  each  part  is  to  be  found 
in  itsilf. 
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ID  producing  the  phenomena  of  life ;  at  when 
the  elasticity  of  the  blood-vessels  contributes  to 
maintaining  the  circuktion  of  the  blood.  When* 
ever,  by  any  cause,  the  functional  movementa' 
abate  in  vigour,  those  physical  forces,  which 
have  been  ov^powered  and  thrown  into  abey* 
ance,  are  ready  to  ie<^»sume  their  influence,  to 
dissolve  the  organic  combination^  and  to  8ub>> 
stitute  others  more  congenial  to  the  inherent 
qualities  of  tbe  elements.  A  familiar  instiince  of 
this  law  is  found  in  the  swelling  which  occurs 
towards  evening  in  the  feet  of  debilitated  stib<- 
jects.    In  this,  case  the  force  of  function  is  in* 
sufficient  to  overcome  the  opposition,  which  the 
gravity  of  the  fluids  opposes  to  their  return  to« 
wards  the  heart ;  and  they  consequently  accu- 
mulate in  the  roost  dependent  part  of  the  body. 
In  fevers,  accompanied  by  exhaustion,  the  vital 
actions  being  deranged,  the  elective  attractions 
of  the  elementary  matter  partially  overcome  the 
functional  forces ;  and  a  step  is  taken  towards 
disoiganissation,  and  which  is  manifested  in  the 
putrescent  quality  of  all  the  fluids.  Tfaos  thefo 
is  in  all  living  compounds  a  constant  tendency 
towards  dissolution ;  which  upon  the  suspension 
of  function,  operates  the  destruction  of  the  indi- 
vidual, with  a  rapidity  proportionate  to  the  dif- 
ference between  the  organic  and  the  physical 
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oombinttions  of  its  constituent  elements.*  Tlie 
re-assumed  influence  of  the  phytfical  forces,  in 
matter  which  has  possessed  life,  constitutea  the 
several  species  of ftrmeniation.  All  substances 
capable  of  undergoing  this  process^  haying  been 
produced  by  the  operation  of  living  energies. f 

The  origin  of  living  function  is  enveloped  in 
inextricable  mystery.  The  existence  of  or-* 
ganized  matter  depending  upon  function,  and 
function  reciprocally  requiring  oifanized  ar« 
rangements,  they  exhibit  a  circle  unmarked  by 
commencement  or  termination.  The  ^ariiest 
philosophers  imagined,  that  at  tb^  commence^ ^ 
ment  of  the  world,  the  plailtic  power  of  nature 
W9S  {tn  its  freshness)  sufflcieiit  to  produce  or- 
ganic combinations,  by  the  direct  action  of  the 
elements;  and  a  remnant  of  this  vigour  waa 
believed  to  exist  in  the  su^pposed  Spontaneous* 
formation  of  maggots  and  other  insects.!}; 

*  Bones,  which  contain  a  large  portion  of  a mineralsob^ 
tiance,  and  aabsist  to  a  great  degree  in  tirtae  of  cheimcal 
affinitiaa,  are  much  more  datable  after  death  than  the  soft 
parts  of  animals. 

t  The  spontaneotts  deeomposlliOB  of  aniiDal  matter  is,  in 
common  language,   termed  putrefactum;   in  the  technical 
phrasedogf  of  chemistry  it  is  called  putrid  Utmsutuim* 
X      Siva  rteeas  lellas  sedactaqne  super  ab  alto 

iEthare,  eognsti  retinebat  SMlna  cttli; 
And  agafa :  O0:  Metam,  /.  80. 

Csetera  diTetsis  tellns  aaimalia  formis 
Sponte  tuft  peperit.  Hid:  416. 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
speciesi  by  their  mutual  combinations  and  de« 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
cauaes,  which,  without  changing  their  visible 
structure  and  arrangement,  piroduce  in  them 
deep  atld  intimate  modifications ;  by  which 
their  habitg  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
Impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufiBciently  obvious  in 
•extreme  cases,  is  by  no  means  clear  in  those 
instances, in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani* 
lest  impossibilities. 
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The  elementary*  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations,  f 
The  difference  between  these  classes  is  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it  seems  highly 


*  The  term  '  element'  is  applied  in  modern  pbilosophy  to 
sach  bodies  at  have  reaiitedall  attempts  at  chemical  aoaljtis. 
The  nnmber  of  tobetances  admitted  as  elementary  is  liable  to 
perpetual  Tariations :  for  the  epithet  referring  to  our  own 
poweri  of  operation*  and  not  to  qualities  inherent  in  the  subject* 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  bj  the  progress  of  chemical  research. 
The  analysis  of  the  alealis,  effected  by  Sir  H.  Davy,  has  re« 
mored  those  bodies  from  the  class  6f  elements ;  and  has  dis^ 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^ '  element*  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies*  It  does  not  signify 
undetamponndabh  hnt  undecompounded*  In  this  respect  it 
differs  from  the  *  element*  of  the  ancients ;  to  which  hypo* 
thetical  notions  veit  assigned,  the  fruitful  parents  of  much 
pbilosophical  error* 

t  0uffon*s  theory  of  organic  particles  has  long  fallen  into 
merilsd  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probable  that  there  is  oo  basis  for  the  theory, 
which  assigns  the  movemeats  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe- 
nmnena  of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  tbe  theory,  the  fact  is 
constan  t»  t  hat  the  f<Mrmation  of  organic  compounds 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elements.  Be* 
tween  the  character  of  any  oi^anized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals;  and  they 
admit  a  longer  and  more  complete  suspensiony 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements,  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severs, 
arrangements  are  called  organs ;  and  the  move- 
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metits  they  affect  are  technically  termed  tbetr 
/kmctiam.  Thus  digestion  is  the  function,  of 
the  stomach ;  the  secretion  of  bile  that  c^ 
the  liver.  The  sum  total  of  functions^  which 
aw^   individual  can   perform^    constitutes  its 

I.IFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  the  new  formed  aubataace, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex* 
cept  that  which  is  termed  attraction  of  cphesion. 

Ino^anic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity  for  a  definite  arrangement.*  Their  size 
depends  solely  upon  the  number  of  particles 

-  — r I 

*  Crystallization,  by  maDy  considered  as  analogoos  to  or- 
fsnic  arrangement*  differs  firom  it  in  almost  every  fiartioolar. 
It  is  a  mere  accident  and  by  no  means  essential  to  i|bo»» 
ganixed  substances.  It  is  probable^  however,  that  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent npon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  though  entertained  by  Linnseus,  is  founded  m 
an  obvious  abuse  of  terms.  Unorganised  bodies- increase  only 
by  the  superficial  addition  of  new  matter. 
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brought  within  the  sphere  of  mutuel  action 
They  may  be  increased  hy  mcef^tiaur  w  dimi- 
nished by  attrition^  ^nd  if  broken  by  Tioleneet 
the  fragmeats  retain  all  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  in(Mf;anic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form* 
according  to  its  various  'afflictions  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  sufficient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some- 
thing  more  than  chemical  affinity  (namely  of  af- 
finity  modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefdre  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  nuni- 
b^  of  organs,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  thestrietefltt 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more  adequate 


OKGANIC  COMBINATION.  S3 

notion  of  the  whole  organifatioD,  than  a  single 
brick  of  the  architecture  and  internal  arrange- 
ment of  a  tekiiple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  niarble  yields  only  smaller 
idasses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nenres,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
tures by  whic^  function  is  performed.  Beyond  this 
point,  deconiposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  further  pursued 
without  the  destruction  of  every  property  which 
itlarks  the  organic  character.  Where  dissection 
ends,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
though  controlled  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and' po- 
tetotialiiy.  Insoine  instances  they  even  consj^ire 
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*  .These  simple  facts^  in  the  usual  mysterious  language  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition : 
"  The  reason  of  the  mode  of  existence  of  ^acU  part  of  an  or- 
fauized  being  resides  in  the  whole ;  while  in  unorganized 
mfXtMu  tbs  vmxm  of  the  csistwee  of  each  part  is  to  be  fbund 
in  itself. 
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in  producing  the  phenomena  of  life ;  at  when 
the  elasticity  of  the  hlood-veasela  contributes  to 
maintaining  the  circulation  of  the  blood.  When- 
ever, by  any  cause,  thie  functional  movements 
ahate  in  vigour,  those  physical  forces,  which 
have  been  overpowered  and  thrown  into  abey- 
ance, are  ready  to  re^assume  their  inffuencs,  to 
dissolve  the  organic  combinations,  and  to  sub'^ 
stitute  others  more  congenial  to  the  inherent 
qualities  of  the  dements.  A  familiar  instance  of 
this  law  is  found  in  the  swelling  which  occurs 
towards  evening  in  the  feet  of  debilitated  sub* 
jects«    In  this,  case  the  force  of  function  is  in- 
sufficient to  overcome  the  opposition,  which  the 
gravity  of  the  fluids  opposes  to  their  return  to- 
wards the  heart ;  and  they  consequently  acou« 
mulate  in  the  most  dependent  part  of  the  body. 
In  fevers,  accompanied  by  exhaustion,  the  vital 
actions  being  deranged,  the  elective  attractibna 
of  the  elementary  matter  partially  overcome  the 
functional  forces ;  and  a  step  is  taken  towards 
disoiganissation,  and  which  is  manifested  in  the 
putrescent  quality  of  all  the  fluids.  Thqs  there 
is  in  alt  living  compounds  a  constant  tendency 
towards  dissolution ;  which  upon  the  suspension 
of  function,  operates  the  destruction  of  the  indi- 
vidual, with  a  rapidity  proportionate  to  the  dif- 
ference between  the  organic  and  the  physical 
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combinttions  of  its  donstituent  eleme&M.*  The 
re-assumed  influence  of  the  pbjdical  forces,  in 
matter  which  has  possessed  life,  constitutes  the 
sevieral  species  of fmneniaiion.  All  substances 
capable  of  undergoing  this  procesa  haring  been 
produced  by  the  operation  of  living  energies. | 

The  origin  of  living  function  is  enveloped  in 
inextricable  mystery.  The  existence  of  or- 
ganized matter  depending  upon  function,  and 
funetion  reciprocally  requiring  organized  ar^- 
rangements,  they  exhibit  a  circle  unmarked  by 
commencement  or  termination.  The  ^^aHiest 
philosophers  imagined,  that  at  the  commence*^ 
ment  of  the  world,  the  plaitic  power  of  nature 
W9S  >(tn  its  freshness)  sufficieiftt  to  produce  or- 
ganic combinations,  by  the  dirett  action  of  the 
elements;  and  a  remnant  of  this  vigour  was 
believed  to  exist  in  the  supposed  spontaneoua* 
formation  of  maggots  and  other  insects.^ 

*  Bones,  which  contain  a  large  portion  of  a  mineral  sob-^ 
tUiice,  and  sabsist  to  a  great  degree  in  virtue  of  chenacal 
afBnitie9,  are  mach  more  dplrable  after  death  than  the  aqfi 
parts  of  animals. 

t  The  spontaneous  deoomposkiOB  of  ammal  matter  is,  in 
iM>mmon  langasge,   termed  pafrvfacfton;   in  the  technical 
pbraseologf  of  chemistrjf  it  is  eaUed  putrid  frrinfinlatifm* 
X      6]ve  rteens  tellns  sedaetaqae  snper  ab  alto 

^Blbare,  edgnsfti  retinebat  iricttilna  ccsli; 
And  agafn :  €h:  Meiam.  I.  80. 

Csetera  diversis  tellos  attimalia  formis 
Sponte  vA  pefterit.  Ihid:  416. 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
speciesj  by  their  mutual  combinations  and  de« 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
causes,  which,  without  changing  their  visible 
structure  and  arrangement,  ptoduce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
^extreme  cases,  is  by  no  means  clear  in  those 
instances,  in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani* 
/est  impossibilities. 
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The  elementary*  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations,  f 
Thedifference  between  these  classes  Js  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From  this  consideration,  it  seems  highly 
"■- — — ^ — ' — ^-" ^.  ■  ■ .  ■ ^.  —  ■■ .— ^-- 

*  The  term  *  element'  is  applied  in  modern  philosophy  to 
such  bodies  as  have  resiited  all  attempts  at  chemical  analysis. 
The  nnmber  of  substances  admitted  as  elementary  is  liable  to 
perpetual  Tariattons :  for  the  epithet  referring  to  our  own 
powers  of  operation,  and  not  to  qualities  inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  by  Sir  H.  Davy,  has  re* 
moved  those  bodies  ftam  the  class  of  elements ;  and  has  d]»* 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  litt.  The  term^  *  element*  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
undecompoundable  hut  undeeompounded*  In  this  respect  it 
differs  from  the  *  element*  of  the  ancients ;  to  which  hypo* 
thetical  notions  weft  assigned,  the  fruitful  parents  of  much 
pbilosophical  error. 

t  Buffon's  theoiy  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probaUe  that  there  is  no  basis  for  the  theory, 
which  assigns  the  movemeats  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe* 
nomena  of  life  as  of  another  order)  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant, that  the formationoforganiccorapounds^ 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elen^ents.  Be* 
tween  the  character  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals ;  and  they 
admit  a  longer  and  more  complete  suspensioi>y 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements*  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severs, 
arrangements  are  called  organs ;  and  the  move- 


OaGAKiC    OIOJLKIZATION  SI 

mebts  they  affect  are  technically  termed  their 
funetiam.  Thus  digestion  is  the  fuDCtion.  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  functions^  which 
aiiy    individual  can   perform^    comtitutii  it§ 

I.IFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  the  new  formed  aqfaataace, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inoi^anic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity for  a  definite  arrangement.^  Their  size 
depends  solely  upon  the  number  of  particles 

*  Crystallization,  by  many  considered  as  analogons  to  or- 
l^aiiie  arrangement*  differs  firom  it  in  almost  every  partioukr. 
It  is  a  mere  accident  and  by  no  means  esseatial  to  unor- 
ganised j^ubstances.  It  as  probable*  however,  that  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent upon  thai  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  though  entertained  by  Linnaeus,  is  founded  hi 
an  obvious  abuse  of  terms.  Unorganised  bodies- increase  only 
by  the  superficial  addition  of  new  matter. 


z' 
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brought  within  the  sphere  of  mutual  action. 
They  may  be  increased  by  «Mrs<Jo»,  w  dimi- 
nished by  attrition^  and  if  broken  by  Tfoleneet 
the  fragments  retain  all  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  fonOf 
according  to  its  various  affections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  sufficient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some* 
thing  more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefore  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  num« 
bw  of  organs,  the  jform,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  strictest 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more  adequate 
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notion  of  the  whole  organi^atioD,  than  a  single 
brick  of  the  aFchitecture  and  internd  arrange- 
ment of  a  teknple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  niarble  yields  only  smaller 
masses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
tures by  whic|[i  function  is  performed.  Beyond  this 
point,  decomposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  farther  pursued 
without  the  destruction  of  every  property  which 
itiarks  the  organic  character.  Where  dissection 
ends,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
though  controlfed  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
tentiality. In  some  instances  they  even  conspire 
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*  .These  simple  facts^  in  the  usual  oiysterious  laojpiage  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition: 
''  The  reason  of  the  mode  of  existence  of  tiacU  part  of  an  or- 
fUiiaed  being  resides  in  the  whole ;  while  in  unorganized 
mstUfj  lbs  nm<m  of  tfae  cxistsnee  of  each  part  is  to  be  fbund 
in  itsrtf. 


54  CHARACTKR    AND    CAUSES   OF 

ID  producii^  the  phenomena  of  life ;  at  when 
the  elasticity  of  the  blood-vessels  contributes  to 
maintaining  the  circulation  of  the  blood.  When- 
ever, by  any  oause^  tlie  fu notional  movements 
abate  in  vigour,  those  physical  forces,  which 
have  been  overpowered  and  thrown  into  abey- 
ance, aire  ready  to  re^tissume  their  influence,  to 
dissolve  the  oiganic  combinationi^  and  to  sub>^ 
stitute  others  more  congenial  to  the  inherent 
qualitieaof  the  elements.  A  familiar  instance  of 
thia  law  is  found  in  the  swelling  which  occurs 
towards  evenii^  in  the  feet  of  debilitated  sub^ 
jects.    In  this,  case  the  force  of  function  is  in- 
sufficient to  overcome  the  oppoaition,  which  the 
gravity  of  the  fluids  opposes  to  their  return  to* 
wards  the  heart ;  and  tbey  consequently  accu- 
mulate in  the  moat  dependent  part  of  the  body. 
In  fevers,  accompanied  by  exhaustion,  the  vital 
actions  being  deranged,  the  elective  attractiona 
of  the  elementary  matter. partially  overcome  the 
functional  forces ;  and  a  step  is  taken  towards 
disoiganization,  and  which  is  manifested  in  the 
putrescent  quality  of  all  the  fluids.   TfaQs  ^  thej« 
is  in  all  living  compottndy  a  constant  tendency 
towards  dissolution ;  which  upon  the  suspension 
of  function,  operates  the  destruction  of  the  indi- 
vidual, with  a  rapidity  proportionate  to  the  dif- 
ference between  the  organic  and  the  physical 
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oombinfttibns  of  its  constituent  elements.*  Tlie 
re-assomed  influence  of  the  phy«ical  forces,  in 
matter  which  has  possessed  life,  constitutes  the 
sevieral  species  of ftrmentaiion.  All  substances 
' capable  of  undergoing  this  process^  baring  been 
produced  by  the  operation  of  living  energies.-f* 

The  origin  of  living  function  is  enveloped  in 
inextricable  mystery.  The  existence  of  or^ 
ganized  matter  depending  upon  function,  and 
fuoetion  reciprocally  requiring  organized  ar- 
rangements, they^  exhibit  a  circle  unmarked  by 
commencement  or  terratiiation.  The  <^aHiesr 
philosophers  imagined,  that  at  tb^  commence-^ 
ment  of  the  world,  the  plastic  powet*  of  nature 
W9S  .(t^n  its  freshness)  sufficient  to  produce  or- 
ganic combinations,  by  the  dirett  action  of  the 
elements;  and  a  remnant  of  thii.  vigour  was 
believed  to  exist  in  the  supposed  i^ontaneous* 
formation  of  maggots  and  other  insects.^ 

*  Bones,  which  contain  a  large  portion  of  a mineralsob^ 
•lance,  and  sobsist  to  a  great  degree  in  tirta«  of  chemical 
affinitian,  are  mach  more  datable  after  death  than  the  soft 
parts  of  antoials. 

t  The  spontaneotts  deoompoailiOB  of  ammal  matter  is,  in 
common  language,   termed  putrefaction;   in  the  technical 
phraseologj  of  chemistry  it  is  jaUed  putrid  frimi^olatiim. 
X      fSif%  reeens  lellas  sedactaqoe  saper  ab  alto 

iElliare,  eogmiti  relinebat  ^talda  ccsli; 
And  agafn :  €h:  Mtiam.  /.  SO. 

Csetera  dtvefsis  tellas  aaimalia  formis 
Sponte  tuft  petterit.  Jhid:  41€. 
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iheir  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically^  so  as  to  produce  new 
speciesj  by  their  mutual  combinations  and  de« 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
cauaes,  which,  without  changing  their  visible 
structure  and  arrangement,  produce  in  them 
deep  and  Intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
ganized bodies,  though  sufficiently  obvious  in 
extreme  cases,  is  by  no  means  clear  in  those 
instances, in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani* 
lest  impossibilities. 
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The  elementary*  materials,  of  which  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations,  f 
The  difference  between  these  classes  is  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarca- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,   it   seems   highly 

*  The  term  '  element'  is  applied  id  modern  philoeophy  to 
sach  bodies  at  have  resitted  all  attempts  at  chemical  analysis. 
The  nnmber  of  tabstsnces  admitted  as  elementary  is  liable  to 
peq^taal  Tariations:  for  the  epithet  referring  to  our  own 
powers  of  operation,  and  not  to  qoalities inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  by  Sir  H*  Davy,  has  re* 
mofed  those  bodies  from  the  class  6f  elements ;  and  has  dis-* 
covered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^ '  element'  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
undeecmpoundable  hut  undecompounded»  In  this  respect  it 
differs  from  the  *  dement'  of  the  ancients ;  to  which  hypo* 
thetical  notions  weit  assigned,  the  fruitful  parents  of  much 
philosophical  error* 

t  Bttfibn's  theoiy  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  ori{^nated. 
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probable  tbat  there  is  do  basis  for  the  theory, 
which  assigns  the  movements  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe- 
nomena of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant, that  the formationof organic corapounds^ 
is  the  result  of  a  more  delicate  play  of  affimties> 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  element.  Be- 
tween  the  character  of  any  oi^anized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movements  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals ;  and  they 
admit  a  longer  and  more  complete  suspensiony 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements,  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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mento  they  affect  are  technically  termed  their 
/uneiiam.  Thus  digestion  is  the  fuoctioo.  of 
the  stomach ;  tbe  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  functiom^  which 
anjf    individual  can   perform^ .  constitutes  its 

X.IFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  favourable  to  tbe  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  tbe  new  formed  substance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  tbe  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity for  a  definite  arrangement.^  Their  size 
depends  solely  upon  tbe  number  of  particles 

I  _         — ^iM.»—  I        I       WiW^—l »  ,1,1 

*  Cryfttallizatioo,  by  many  considered  as  analogoos  to  or- 
fanic  arraDgement,  differs  from  it  in  almost  eveiy  partioiilar. 
It  is  a  mere  accident  and  by  no  means  essential  to  uno^ 
ganised  substances.  It  is  probable,  however,  that  the  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent upon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  though  entertained  by  Linnaeus,  is  founded  in 
an  obvious  abuse  of  terms.  Unorganised  bodies- increase  only 
by  the  suptrficial  addition  of  new  matter* 
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brought  withiD  the  sphere  of  mutqal  action. 
They  may  be  increased  by  uccretionr  cr  dimi- 
nished hy  atirition^  and  if  broken  by  Ti^leneet 
the  fragmeals  retain  all  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form, 
according  to  its  various  'affections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  sufficient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some« 
thing  more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefore  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  its  re- 
lative part  in  the  general  economy.  The  nuni- 
ber  oS  organs,  the  form,  and  propcH'tionate  de- 
velopement  of  each,  are  arranged  in  the  stfietesH: 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more   adequate 
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QoHon  of  the  whole  orgftnintioD,  tiran  a  single 
tM*Jck  of  the  architecture  and  intemtil  arrange- 
ment of  a  teknple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  niarble  yields  only  smaller 
masses  of  the  sanie  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
rangements are  to  be  sought  in  the  simplest  struc- 
turesby  whicfifunctionis  performed.  Beyond  this 
point,  deconiposition  exhibits  merely  the  inor- 
ganic elements;  for  it  cannot  be  fij^rther  pursued 
without  the  destruction  of  every  property  which 
liiarks  the  organic  character.  Where  dissection 
ends,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
though  GontrolFed  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and' po- 
tentiality. Insoine  instances  they  even  cons j^ire 


wmitti^ttm^it^t^mim 


*  .These  simple  facts^  in  the  usual  mysterious  language  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition: 
"  Ths  reason  of  the  mode  of  existence  of  ^acl^  part  of  an  or« 
fsuised  being  resides  in  the  whole ;  while  in  unorganized 
iSiHtefi  tlii  rtMon  of  Ibe  cxisttnce  of  each  part  is  to  be  found 
in  itself. 
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in  producing  the  phenomena  of  life ;  at  when 
the  elasticity  of  the  blood-vessels  contributes  to 
maintaining  the  circulation  of  the  blood.  When- 
ever, by  any  oause,  tbe  functional  movementa" 
abate  in  vigour,  those  physical  forces,  which 
have  been  overpowered  and  thrown  into  abey- 
ance, aire  ready  to  re^^assume  their  influence,  to 
dissolve  the  organic  combinationa,  and  to  sub>» 
stitute  others  more  congenial  to  the  inherent 
qualities  of  the  elements.  A  familiar  instance  of 
this  law  is  found  in  the  swelling  which  oocnrs 
towards  evening  in  the  feet  of  debilitated  sub^ 
jects«     In  this,  case  the  force  of  function  is  in* 
sufficient  to  overcome  the  opposition,  which  liie 
gravity  of  the  fluids  opposes  to  their  return  to* 
wards  the  heart ;  and  they  consequently  accu- 
mulate in  the  moat  dependent  part  of  the  body. 
In  fevers,  accompanied  by  exhaustion,  the  vital 
actions  being  deranged,  the  elective  attractidna 
of  the  elementary  matter  partially  overcome  the 
functional  forces ;  and  a  step  is  taken  towards 
disoigani^tion,  and  which  is  manifested  in  the 
putrescent  quality  of  all  the  fluids.   Tfaqs  thefe 
is  in  all  living  compotinds  a  constant  tendency 
towards  dissolution;  which  upon  the  suspension 
of  function,  opt^rates  the  destruction  of  the  indi- 
vidual,  with  a  rapidity  proportionate  to  the  dif- 
ference between  the  organic  and  the  physical 
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combinmtions  of  its  constituent  elements.*  Tlie 
re-assumed  influence  of  the  physical  forces,  in 
Blatter  which  has  possessed  life,  constitutes  the 
sevieral  species  of fiefTmeniaiion.  All  substances 
capable  of  undergoing  this  process^  having  been 
produced  by  the  operation  of  liviiig  energies. f 

The  origin  of  h'ving  functioh  is  enveloped  in 
inextricable  mystery.  The  existence  of  or- 
ganized matter  depending  upon  function,  and 
function  reciprocally  requiring  oiganized  ar<- 
rangements,  they^  ejchibit  a  circle  unmarked  by 
commencement  or  termination.  The  <^aHiest 
philosophers  imagined,  that  at  the  commence-^ 
ment  of  the  world,  the  plastic  powet*  of  nature 
W9S  ^tn  its  freshness)  sufficieiftt  to  produce  or- 
ganic combinations,  by  the  dirett  action  of  the 
elements;  and  a  remnant  of  thii  vigour  was 
believed  to  exist  in  the  supposed  spontaneous- 
formation  of  maggots  and  other  insects.^ 


'P  "I  '•. '   '  "'  ■*.—.t  *  ■  V*        ■■  >■» 


*  Bones,  which  contain  a  large  portioti  of  a  mineral  snb^ 
aiance,  and  aobaist  to  a  ^^reat  degree  in  tirtae  of  chemical 
affinitiaa,  are  mach  more  dalrable  after  death  ithan  the  aofi 
parts  of  animals. 

t  The  spontaneotts  deoomposiliOB  of  ammal  matter  is,  in 
common  langudge,   termed  fmtrefactitm;   in  the  technical 
pbraseoiogf  of  chemistrjf  it  is  cailed  pDlridfoufiDtatigi). 
X      Siva  reeeos  tellos  seductaqae  super  ab  alto 

^£tlisre»  oegmiti  retinebat  tfetslna  cceli; 
And  agafn :  €h:  Metaim.  /.  SO. 

Csetera  diTeisis  tellss  aainutlia  formis 
Sponte  tnA  peperit.  Ihidi  416. 
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their  relative  position  in  space  is  modified, 
and  the  subordinate  parts  of  each  are  rendered 
liable  to  a  similar  change.  They  act  also  upon 
each  other  chemically,  so  as  to  produce  new 
species^  by  their  mutual  combinations  and  de« 
compositions. 

Organic  bodies,  in  addition  to  these  mechanic 
and  chemical  affections,  are  influenced  by 
causes,  which,  without  changing  their  visible 
structure  and  arrangement,  ptoduce  in  them 
deep  add  intimate  modifications ;  by  which 
their  habits  of  action  are  altered,  and  they 
become  susceptible  of  impressions,  different 
from  those  which  arise  out  of  their  original  dis- 
position. Such  are  the  changes  which  culture 
produces  in  the  qualities  of  vegetables ;  and  such 
the  variations  which  climate  and  education 
impress  upon  the  animal  species. 

The  distinction  between  organic  and  unor- 
^nized  bodies,  though  sufficiently  obvious  in 
^extreme  cases,  is  by  no  means  clear  in  those 
instances, in  which  the  two  classes  approximate. 
This  observation  applies  to  all  the  artificial 
distinctions  which  man  has  imagined  for  classing 
the  works  of  nature.  Every  species  is  intimately 
linked  with  those  the  nearest  resembling  it ;  and 
abrupt  breaks  in  the  series  of  beings  are  mani* 
liest  impossibilities. 
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The  elementary*  materials,  of  whicb  organic 
species  are  compounded,  are  not  of  a  peculiar 
nature ;  but  enter  indifferently  as  constituents 
of  organic  and  of  unorganised  combinations. -f 
The  difference  between  these  classes  is  purely 
formal ;  and  in  the  lowest  species  of  living 
beings,  the  forms  are  so  simple  and  the  functions 
so  circumscribed,  that  no  firm  line  of  demarea- 
tion  can  readily  be  drawn  between  them. 

From    this    consideration,  it  seems  highly 

*  The  term  *  element'  is  applied  in  modern  philosophy  to 
such  bodies  as  ha?e  resisted  all  attempts  at  chemical  analysis. 
The  nnmber  of  substances  admitted  as  elementary  is  liable  to 
perpetual  Tariations :  for  the  epithet  referring  to  onr  own 
powers  of  operation,  and  not  to  qualities  inherent  in  the  subject, 
it  becomes  applicable,  or  otherwise,  according  as  the  species 
in  question  is  affected  by  the  progress  of  chemical  research. 
The  analysis  of  the  alcalis,  effected  by  Sir  H.  Dairy,  has  re« 
mof ed  those  bodies  from  the  class  6f  elements ;  and  has  dis^ 
cohered  in  their  bases,  other  substances  which  must  be  added 
to  the  list.  The  term^ '  element*  must  not  therefore  be  taken 
as  conveying  a  positive  assertion  respecting  the  intimate 
nature  of  the  body,  to  which  it  applies.  It  does  not  signify 
undeeamponndahle  hnt  undecampounded.  In  this  respect  it 
differs  from  the  *  element*  of  the  ancients ;  to  which  hypo« 
thetical  notions  wene  assigned,  the  fruitful  parents  of  much 
philosophical  error* 

t  Bttffon*s  theory  of  organic  particles  has  long  fallen  into 
merited  neglect;  its  influence  scarcely  extending  beyond  the 
author  with  whom  it  originated. 
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probable  that  there  is  no  basis  for  the  theory, 
which  assigns  the  movements  of  organized 
species  to  a  cause  different  from  the  general 
laws  of  matter  ;  and  which  considers  the  phe- 
nomena of  life  as  of  another  order,  from  those 
of  inanimate  existence. 

But  whatever  may  be  the  theory,  the  fact  is 
constant,  that  theformationoforganic  compounds 
is  the  result  of  a  more  delicate  play  of  affinitiesy 
than  that  which  produces  unorganized  species. 
Their  existence  is  maintained  by  the  performance 
of  certain  internal  motions,  which  modify  theordi- 
narv  tendencies  of  the  constituent  elements.  Be- 
tween  the  character  of  any  organized  compound 
and  the  extent  and  velocity  of  these  movements, 
there  seems  to  be  a  fixed  and  necessary  ratio, 
by  which  the  complexity  and  delicacy  of  ele- 
mentary constitution  are  rendered  measures  of 
the  force  and  latitude  of  the  living  action,  by 
which  that  constitution  is  supported.  The 
movenients  of  the  vegetable  tribes,  whose 
composition  is  simple,  are  less  complicated  and 
extensive  than  those  of  animals;  and  they 
admit  a  longer  and  more  complete  suspensiooy 
without  injury  to  the  individual. 

For  the  performance  of  vital  movements,  the 
parts,  in  which  they  take  place,  have  a  definite 
constitution  peculiar  to  each.  These  severa. 
arrangements  are  called  organs ;  and  the  move- 
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meUta  they  affect  are  technically  termed  their 
fimetioM.  Thus  digestion  is  the  function,  of 
the  stomach ;  the  secretion  of  bile  that  of 
the  liver.  The  sum  total  of  functiojM^  which 
aw^   individual  can   perform^    comtitutts  it^ 

LIFB. 

As  soon  as  the  constituent  elements  of  inor- 
ganic combinations  are  brought  into  contact, 
under  circumstances  favourable  to  the  exertion 
of  their  chemical  affinities,  their  union  is  atonce 
determined ;  and  the  new  formed  substance, 
susceptible  of  indefinite  duration,  is  only  de- 
structible by  the  application  of  external  forces. 
The  constituent  particles  remain  in  a  state  of 
relative  rest,  and  exert  no  reciprocal  action,  ex- 
cept that  which  is  termed  attraction  of  cohesion. 

Inorganic  bodies  being  thus  rendered  inde- 
pendent of  function,  they  are  freed  from  the  ne- 
cessity for  a  definite  arrangement.*  Their  size 
depends  solely  upon  the  number  of  particles 

I  — ^i— »—  I      I        I       BiW^— —  ,1,1 

*  Crystallization,  by  many  considered  as  analogoas  to  or« 
fanie  arrangement,  diflers  from  it  in  almost  eTery  partioiilar. 
It  18  a  mere  accident  and  by  no  means  esseiitial  to  nsoi- 
ganised  substances.  It  is  probable,  however,  that  tbe  ulti- 
mate particles  of  all  matter  may  have  a  definite  form,  de- 
pendent npon  that  of  the  elementary  atoms.  Connected  with 
this  supposed  analogy  is  the  opinion  that  minerals  grow ;  a 
notion,  which,  though  entertained  by  Linnaeus,  is  founded  hi 
an  obvious  abuse  of  terms.  Unorganized  bodies- increase  onlgr 
by  the  superficial  addition  of  new  matter. 
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brought  within  the  sphere  of  mutual  action. 
They  may  be  increased  by  ucewetionr  or  dimi- 
nished by  attriiionf  and  if  broken  by  Ti^oleneet 
the  fragments  retain  all  the  properties  of  the 
original  mass,  and  become  sd  many  separate  and 
independent  individuals. 

An  inorganic  body  may  consequently  exist 
either  under  the  solid,  fluid,  or  gaseous  form, 
according  to  its  various  'aflfections  by  caloric ; 
passing  freely  from  one  to  the  other  of  these 
conditions,  without  a  necessary  destruction  of 
its  constitution.  In  organic  beings  a  slight 
change  of  form  alone  is  suflScient  to  suspend 
action,  and  dissolve  the  combination. 

Organic  compounds  being  the  result  of  some- 
thing more  than  chemical  affinity  (namely  of  af- 
finity modified  by  function)  the  existence  of 
every  particle  depends  upon  the  co-operation 
of  the  whole  mass.  Each  atom  therefore  has 
its  own  peculiar  form  and  constitution  pre- 
scribed, by  which  it  is  fitted  to  perform  Its  re- 
lative part  in  the  general  economy.  The  num*' 
ber  of  organs,  the  form,  and  proportionate  de- 
velopement  of  each,  are  arranged  in  the  strieteflN: 
harmony:  and  the  whole  individual  resembles, 
in  the  variety  and  adaptation  of  its  parts,  the 
contrivances  of  artificial  machinery.  The  in- 
spection of  a  single  piece,  unassisted  by  previous 
knowledge,  will   not  afford  a  more  adequate 
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Qotion  of  the  whole  organisation,  than  a  single 
brick  of  the  architecture  and  intern&l  arrange- 
ment of  a  telnple  or  a  fortress.*  Thus  the  divi- 
sion of  a  block  of  marble  yields  only  smaller 
masses  of  the  same  carbonate  of  lime,  which 
constituted  the  whole ;  while  the  dissection  of 
an  animal  or  a  plant  exhibits  many  different 
organs :  muscle,  nerves,  and  bones,  wood,  leaves, 
and  flowers. 

The  labour  of  analysis  has  therefore  a  different 
termination  in  organic  and  in  unorganized  sub- 
jects. The  primitive  foundations  of  organic  ar- 
ranjgements  are  to  be  sought  in  the  simplest  struc- 
tures by  whic|b  function  is  performed.  Beyond  this 
point,  decomposition  exhibits  merely  the  inor- 
ganic elements ;  for  it  cannot  be  further  pursued 
without  the  destruction  of  ev€iry  property  which 
xHarks  the  organic  character.  Where  dissection 
ends,  chemical  analysis  commences. 

The  physical  tendencies  of  the  elements, 
though  con troired  and  modified  in  organic  com- 
binations, still  subsist  in  all  their  vigour  and  po- 
tetktialtty.  In  some  instances  they  even  conspire 
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*  .These  simple  facts^  in  the  usual  mysterious  language  of 
Kant,  are  thus  reduced  by  him  to  a  general  proposition : 
"  The  reason  of  the  mode  of  existence  of  €b,c1\  part  of  an  or* 
fuiiaed  being  resides  in  the  whole ;  while  in  unorganized 
i^stttr,  the  rtflion  of  lbs  existtace  of  each  part  is  to  be  ^und 
in  itself. 
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in  producing  the  phenomena  of  life ;  as  when 
the  elasticity  of  the  blood-vessels  contributes  to 
maintaining  the  circuktion  of  the  blood.  When* 
ever,  by  any  cause,  the  functional  movementa' 
abate  in  vigour,  those  physical  forces,  which 
have  been  overpovrered  and  thrown  into  abey- 
ance, are  ready  to  re*t»sume  their  influence,  to 
dissolve  the  organic  combination^  and  to  sub*- 
stitute  others  more  congenial  to  the  inherent 
qualities  of  the  elements.  A  familiar  instance  of 
this  law  is  found  in  the  swelling  which  occurs 
towards  evening  in  the  feet  of  debilitated  sub<- 
jects*    In  this  case  the  force  of  function  is  in* 
sufficient  to  overcome  the  opposition,  which  the 
gravity  of  the  fluids  opposes  to  their  return  to- 
wards the  heart ;  and  tbey  consequently  accu- 
mulate in  the  mostdependent  part  of  the  body. 
In  fevers,  accompanied  by  exhaustion,  the  vital 
actions  being  deranged,  the  elective  attractions 
of  the  elementary  matter,  partially  overcome  the 
functional  forces ;  and  a  step  is  taken  towards 
disoiganijsation,  ai^  which  is  manifested  in  the 
putrescent  quality  of  all  the  fluids.  Thus  thete 
is  IB  alt  living  compounds  a  constant  tendency 
towards  dissolution;  which  upon  the  suspension 
of  function,  operates  the  destruction  of  the  indi- 
vidual, with  a  rapidity  proportionate  to  the  dif- 
ference between  the  organic  and  the  physical 
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oombinfttions  of  its  constituent  elements.*  The 
re-assomed  influence  of  the  physical  forces,  in 
Blatter  which  has  possessed  life,  constitutes  the 
sevieral  species  of ftrmeniation.  All  substances 
capable  of  undergoing  this  process^  haring  been 
produced  by  the  operation  of  living  energies. f 

The  origin  of  living  functioh  is  enveloped  in 
inextricable  mystery.  The  existence  of  or- 
ganized matter  depending  upon  function,  and 
function  reciprocally  requiring  organized  ai*' 
rangements,  they  ejchibit  a  circle  unmarked  by 
commencement  or  termination.  The  Earliest 
philosophers  imagined,  that  at  the  commence^ ^ 
ment  of  the  world,  the  plastic  power  of  nature 
W9S  >(tn  its  freshness)  sufficiel^t  to  produce  or- 
ganic combinations,  by  the  direct  action  of  the 
elements ;  and  a  remnant  of  this,  vigour  waa 
believed  to  exist  in  the  su^pposed  Spontaneous 
formation  of  maggots  and  other  insects.^ 

*  Bones,  which  contain  a  large  portion  of  a  mineral  sat>^ 
stance,  and  sabsist  to  a  great  degree  in  tirta<i  of  chemical 
aiEnitiaa,  are  moch  more  dalrable  after  death  than  the  soft 
parts  of  aaimals. 

t  The  spontaneotts  decomposlliOB  of  animal  matter  is,  in 
common  language,   termed  putrefactifmi   in  the  technical 
pbraseoiogf  of  chemistrjf  it  is  called  pnHrid  j&rinfijitatiiw* 
X      SiYs  rteens  tellas  sedaetaqae  super  ab  alto 

£lhsre,  eognsti  retinebat  tetania  c(Sli. 
And  agafa :  (h:  Metam.  I.  SO. 

Csetera  dWersis  tellas  aaimalia  formis 
Sponte  tii&  pet^erit.  Ibid:  416. 
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"The  experiments  of  Redi,  an  Italian. philo- 
sopher,  having  demonstrated  the  fallacy  of  the 
illustration,  the  inference  also  fell  into  discredit. 
But  as  theexistenceof  any  combination  implies 
the  sufficiency  of  its  causes,  it  still  appears  rea- 
sonable to  refer  the  commencement  of  living 
species  to  some  other  physical  aspect  of  nature 
than  that  which  at  present  it  exhibits.  It  is  a 
curious  coincidence,  which  at  first  sight  appears 
to  bear  upon  this  question,  that  almost  all  na- 
tions have  preserved  a  traditional  notion  of  some 
condition  of  the  globe,  more  favourable  to  its  pro- 
ductions, than  that  which  now  exists.  But  this 
extraordinary  agreement  is  perhaps  more  justly 
explained,  as  an  attempt  to  account  for  the  origin 
of  evil,  than  as  a  result  of  preserved  recollections. 

Every  day's  ex pjsrience  more  forcibly  demon- 
strates that  the  first  attempts  at  unravelling  that 
incomprehensible  mystery  have  in  all  nations  been 
the  same  ;  and  have  every  where  led  to  a  more  or 
less  open  system  of  manicheism,  in  which  the 

goodspiritissupposedtohavemadethewbrld  per- 
fect, whilean  envious  evilprinciple  is  imagined  to 
have  interfered,  and  to  have  marred  and  suspended 
the  benevolent  intentions  of  his  antagonist.* 

Plutarch  de  hide  ti  OHridt. 

fo-wci  ^0^1^  '•  irairrw;  ix  fX«rromy.  o9iv  r^v  fsh  elycci»^Q¥ 
Ti»«i,  T^  's  imniav  raurt},  xmrm  gmvrlmy  inyf^wyop. 
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More  certain  proofs  of  physical  change  may  be 
deduced  from  the  general  appearance,  of  the 
esirth,  and  from  the  fossil  remains  of  animals  no. 
longer  found  alive  upon  its  sur&ce.  The  rela- 
tions of  these  animals  with :  nature  must  be 
presumed  to  have  been  tso  far  altered  by  scmie 
revolution  the  globe  has  undergone,  as  to  render, 
their  longer  continuance  an  impossibility. 

Whether,  in  the  existing  state  of  things,  equi* 
vocal  generation,  or  the  spontaneous  combina*^ 
tion  of  the  elements  in  organic  forms,  be  in  any 
case  possible,  is  a  question  that  admits  of  some, 
doubt;  as  far  as  direct  observation  has  extended, 
living  organisations  have  uniformly  been  found- 
to  originate  in  germs,  produced  within  the  eco- 
nomy of  other  similar  individuals  previously 
existing.  But  there  are  many  species,  concern- 
ing whose  production  nothing  positive  is  known; 
either  their  extreme  minuteness,  or  the  circum-:^ 
stances  under  which  they  are  developed,  pre* 
eluding  experimental  investigation.  The  in-, 
fusorlal  miscroscopic  animals,  the  plant  which' 
discolours  stagnant  water,  the  vegetation  termed^ 
moti/d»Wss,hydatids,*  and  other  animalcul8e,de- 
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*  Hydatids  are  small  animalb  of  a  vesicular  fornix  arranged 
by  Cavier  among  the  tapeworms.    They  are  generated  in 
the  very  substance  of  different  viseera  of  men  and  the  higher, 
animals*    They  are  freqoent^  foimd  in  the  brain  of  sheep  ;. 
in  which  situation  they  cause  vertigo,  speedily  followed  by 
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velopud  in  jifiMMd  slructura,  or  \m  flunis^  Ifae 
products  tf  human  induttry,  stert  iota  exittence 
under  coqditioM,  in  wbieh  the  auppoMd  pre*> 
sen ce  of  germs  it  atu»idftd  with  manifold  diffi^ 
cuiciea.^  The  maxim  of  omne  ammal  uh  WQ 
ia  undoubtedly  founded  upon  a  v«ry  geneml 
aiuJogy ;  but  it  ia  perhapa  more  deeply  rooted 
in  certain  other  doctrinea,  to  whieh  inteiMrt  and 
paaaion  haire  given  inveteracy.  Between  lluKse 
opinions  there  ia  no  necesfory  connection  ^  but 
we»e  it  otberwiae,  the  aupposed  conaequences 
of  an  opinion  Ibrm  the  feeblest  argumeota  that 
can  be  opposed  against  its  probability.  In  the 
present  state  of  knowledge,  therefore,  the  qiiea- 
tion  cannot  be  ecHiaidered  as  perfeetly  at  reat. 

Diamissing,  i^wever,  these  easea  of  appaimt 
e?ideptton,  the  great  majority  of  animal  and  of 

death.  If  these  and  similar  parasitical  animals  are  the  pM- 
ducts  of  germs  airallowed  with  the  food,  and  depoaited  by  the 
diefehlatis|[*  Imds,  they  OMist  ckhcr  ba  capable  of  mm.  indeptn* 
dssi  emtenGe,  or  their  fgrnwrn  a^astli^a  beaa  p weeded  ia  the. 
iOid^  of  creation  by  tbo«i  of  Mi«  aniifiaM  \n  which  they  wisre 
4r«tti|fid  to  be  developed, 

*  <<Oji  peat  obsenrer  seplement  que  las  personnes,  qui 
veideht  <)u()»  sans  germe,  II  tie  puisse  y  a?oir  de  gCii€ratioii» 
dtavei^ty  en  mime  terns,  itablir>  que  ceux  de  toiites  les  esp^cas 
posiibles,  sont  ilpandus  par  tout,  dans  ta  nature,  attendant 
\m  circonstances  propres  1  les  developper :  ce  que  n'est  au 
Ibpd  qu^una  autre  manii&ra  de  dire,  que  toutes  les  parties  de 
fa  matij^re  spnt  susceptiblea  de  tons  left  fnodtt  d^bfganisatl^tt. 
:sr'Vabanis  JUfgtpoH.  ?.  2/p.^l. 
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vegetable  species  derive  their  fuQCtional  power, 
aDd  receive  their  earliest  organisation  from  the 
living  energy  of  a  parent.  Seeds,  eggs,  and 
germs,  at  the  earliest  periods  in  which  they  can 
be  examined,  are  already  alive.  The  series  of 
ft] nctions  destined  to  complete  their  structure 
has  begun,  and  nothing  further  can  be  disco- 
vered than  a  continuity  of  action,  which  has 
proceeded  from  parent  to  offspring,  from  the 
commencement  of  the  existing  order  of  things. 

Upon  this  fact  depends  a  striking  difference 
between  unorganised  and  oi^^anic  compounds. 
While  the  formation  of  substances  of  the  former 
dasB  is  varied  by  every  slight  alteration  in  the 
combination  of  their  elements,  while  the  varie- 
ties pass  into  each  other  by  shades,  almost  in- 
sensible, the  species  of  organised  beings  are 
rigidly  limited  to  the  actual  number  of  parent 
atocks  already  in  existence ;  and  they  are  sepa- 
rated f\pom  each  other  by  striking  differences, 
"perman^it  and  unalterable,  through  an  endless 
succession  of  generations.  This  peculiar  con^- 
dition  of  organised  e:&istences  is  an  immediate 
consequence  of  the  strong  tendency  which  im- 
pels their  constituent  elements  to  form  certain 
binary  inorganic  compounds,  preferably  to  those 
ternary  and  quaternary^  assemblages,  which 

*  Veg^eUble  matter  is  for  the  inoft  part  siematy  compound 
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constitute  animai  and  vegetable  matter ;  a  ten: 
dency  wbicb  living  action  is  employed  to  over- 
come. The  same  cause  also  operates  in  cir-- 
cumscribing  the  duration  and  inducing  the  dis- 
solution of  organic  combinations. 

The  forces  which  determine  the  formation  of 
an  inorganic  compound  are  at  the  same  time 
sufficient  for  its  preservation  and  permanence, 
and  its  duration  is  alone  limite4  by  the  inter^^ 
vention  of  new;  elements.  A  mass  of  chalk, 
kept  in  seclusion  from  external  agency,  would 
preserve  its  nature  unchained  ad  infiniifMi^i 
But  if  another  substance,  capable  of  influencing 
its.  constituent  ingredients,  (lime  and  carbonic 
acid,)  be  brought  Into  contact  with  it,  (sayth^ 
sulphuric  acid,)  a  new  arrangement  would  take 
place  ;  the  individuality  of  the  chalk  would  be 
destroyed,  and  a  new  species  (f^aister  of  Paris) 
would  result  from  the  combination  of  the  sul- 
phuric acid  with  the  lime ;  while  carbonic  acid 
would  be  set  free,  and  by  escaping  from  the 
sphere  of  action,  would  acquire  a  separate  and 


of  hydrogen,  oxygen,  and  carbon.  In  animal  substances  there 
exists,  aIso»  more  or  less  of  a  fourth  element,  azote,  or  nitro- 
gen. Other  substances  are  occasionally  present  in  these 
compounds,  such  as  sulphur,  phosphorus,  &c.;  but  their 
office  is  local,  and  perhaps,  in  some  instanees  eren  acddenUL 
They  may,  therefore,  be,  to  a  certain  degree,  disregarded  in 
general  reasonings. 
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indiv icl)ial  existence. .  Qrgiaiic  combmatioiii^  on 
t)ie.coatrary,  being  supported  by  continuity  of 
action,  is  liable  to  cease,  by  the  operation  of 
every  cause  capable  of  suspending  function. 
The  duration  of  the  individual  (all  accident 
apart)  is  proportioned  to  the  wear  and  tear  of 
the  machine  ;  and  to  the  durability  of  its  inter- 
nal mechanism ;  so  that  there  is  an^ average  Ion* 
gevity  assignable  to  every  species,  necessarily 
resulting  from  its  peculiar  constitution ;  and  the 
succession  of  generations  proceeds  as  r^ularly 
as  the  planetary  movements  by  which  their 
continuance  is  measured. 

The  precise  nature  of  the  impulse?,  which  the 
living  /unctions  give  to  the  elements  subjected 
to  their  influence,  is  wholly  unknown.  In 
the  most,  general  poijat  of  view,  they  may  be. 
considered, as  consisting  in. a  double. series. of 
movements  ;  the  one  operating  an  attraction  of 
foreign  m^l^ter  into  the  substance  of  tfaeindivi- 
dual,  and.  the  conversion  of  it  into  a  nature 
analogous  to  that  of ;the  attracting  body;  the 
other,  effecting  a  repulsion  of  such  parts-  id  its 
own  substance,  as,  having  performed  their  li- 
mited revolution  in  the  economy,  hav^lost  their 
adaptation  to  their  place  and  office. 

The  necessity  for  the  attraction  pf  frtah  mat- 
ter into  the  sphere  of  orgaqic  action  is  tworfold. 
First,  the  e][en](ents  being,  by  a  de^nite  action. 
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fbrced  toto  combmaiioM  wbicb  msy  be  deemed 
unnatural ;  they  are»  by  theoontinnanceof  that 
aetioHi  hurried  forward  beyond  the  point  which 
adapts  them  to  living  function,  and  are  thoa 
rendered  useless  in  the  economy.  Secondly, 
the  actual  performance  of  function  is  itself  ac« 
companied  by  a  waste  of  substance,  which  ex* 
hausts  the  frame. 

The  necessity  for  the  elimination  of  effbte 
matter  arises  out  of  the  chemical  derapgement 
its  presence  might  produce,  as  well  as  from  the 
mechanical  hindrance  it  might  afford  to  the 
movements  of  the  rest  of  the  machine.  T<> 
the  production  of  these  two  ends  the  en- 
tire  organisation  is  more  or  less  immediately 
subsement;  the  whole  being  so  harmonised  as 
to  place  each  species  in  thttt  precise  relation  t6 
surroanding  nature,  which  insures  the  accom- 
pltiliaMit  of  the  obseot  in  rtew.  ' 

From  the  brief  review  that  has  been  taken 
of  the  distinguishing  characteristics  of 'Oigatfic 
apid  uttoiganized  matt«,  it  is  evident  that  origin 
by  bntb,  termination  by  death,  oiganic  struc- 
ture and  mtemai  movements,  are  accidents  ne- 
cessarily flowing  ftom  tbe  physical  properties  of 
the  elements  of  which  animals  and  reget$hi» 
are  comtructed.  The  chemical  compounds, 
which  we  denominate  flesh,  wood,  &:c.,  c6uld 
not  subsist  m  rtrinn  Mrti^d,  but  through  the 
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Hi4erv«»iion  of  Ihriog  adioii ;  nm  could  the 
fiinclions  diMbarged  by  the  existing  Bentient 
aad  irritable  beings  subsist,  unless  they  were 
composed  of  the  precise  msterials  and  arrange- 
ments whieh  they  actually  exhibit. 

The  processes  of  assimilation  and  of  elimina^ 
tioD»  though  so  widely  differing  in  their  object, 
are  conducted  by  a  mechanism  extremely  simi* 
lar«  Assimilation  is,  for  the  most  part,  performed 
1^  the  living  energy  of  the  solids,  exerted 'Upon 
substances,  either  fluid,  or  rendered  fluid  by  the 
living  energy.     For  this  purpose  the  oi^ganic 
arrangement  is  essentially    vascular,  or  coai« 
poped  of  tubes,  in  which  the  elabomted  fluids 
me  contained.    These  vessels  are  arranged. in 
systems,  more  complex,  as  the  organic  functions 
are  more  numerous  and  extensive.     Considered 
io  their  totality,  they  arise  from  c^lain  eur&CQs^ 
that  can  be  brought  into  contact  with  the  pecu* 
liar  food  on  which  the  individual  subsists,  and 
thai  possess  a  power  of  corroding  and  rendering 
it  fluid:    they  terminate  in  all   parts  of  the 
substance  €>f  , the  individual,  by  open  orifices  $ 
having  the  power  to  convert  the  fluids^  eacii  of 
theod,  into  the  specific  nature  of  the  viscosy  i« 
whach  they  severally  reside.  -    f 

Elimination  is  equally  performed  by  vessek^ 
which  arise  byopen  orifices,  ftom  every  point 
in  the  substance,  and  0a  Iba  evrfivce  of  the  ^dif^ 
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ferent  oigaos.    Their  termination  varies  con- 
siderably, in  the  different  systemsof  organization. 
In  the  higher  classes  of  animals,*  in  which  they 
are  best  demonstrated,  they  unite  to  form   a 
common  trunk,  which  pours  its  contents  back 
into  the  circulating  system;   and  the  ultimate 
exclusion   of  the  effete  matter  is  preformed  by 
peculiar  orgaus,  termed  glands,  constructed  for 
that  specific  purpose.     The  intimate  nature  of 
the  changes,   by    which   these    processes .  are 
effected,  is  involved  in  the  deepest  obscurity. 
No  visible  difference  of  structure  exists  in  the 
ultimate  vessels  of  the  different  organs,  to  ex- 
plain the  causes,  by  which  bone  is  deposited^  in 
one  place,  in  another  muscle,  in  a  third  nervous 
matter,  &c.  &c.     The  whole  is  attributed  by 
physiologists  to  modifications  by  living  action  ; 
wliich   however  must  depend  upon  structural 
differences,  too  minute  to  be  followed  by  the 
human  senses. 

The  simplest  and  most  general  idea  of  orga* 
nisation  is  then  that  of  an  assemblage  of  tubes, 
commencing  upon  an  assimilating  surface,  and 
terminating  by  an  innumerable  multitude  of 
orifices,  having  power  to  form  matter  analogous 
to  that  of  the  different  organs  they  supply ;  and 
of  a  second  series,  beginning  from  all  parts  of 
the  organic  being  by  orifices  capable  of  corr 
roding  and  dissolving  its  several  substances  ; 
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and  terminating  in  some  system,  from  which  the 
matter  so.corroded,  is  eliminated.  This  general 
idea  requires  very  many  important  modifications 
and  extensions,  to  adapt  it  to  the  peculiar  case 
of  each  different  organization  ;  modifications^ 
which  can  only  be  examined  in  succession,  and 
which  are  not  essential  to  the  present  subject 
of  enquiry. 

All  substances  are  not* indifferently  adapted 
to  the  business  of  assimilation  ;  each  species  of 
animal  and  plant  is  nourished  by  food  rendei^ 
analogous.toit,  by  a  peculiar  constitution.  It 
is  a  necessary  condition  that  the  food  shot! Id 
contain  one  or  more  of  the  four  elements,  carbon, 
hydrogen,  oxygen,  and  azote,  which  conspire 
to  produce  animal  and  vegetable  forms.  The 
earths  and  metals  therefore  are  totally  incapable 
of  becoming  organized. 

The  food  is  rarely,  if  ever,  so  entirely  ana- 
logous to  the  substance  of  the  species  to  which 
it  affords  nourishment,  as  to  be  adapted  to  im- 
mediate incorporation  ;  but  requires  certain 
intermediate  processes,  by  which  its  actual 
combination  is  broken  up,  and  its  elements 
disposed  according  to  another  arrangement. 
In  the  simpler  forms  of  organization,  and  especi- 
ally in  the  vegetable  kingdom,  these  prqcessesr 
are  few  ;  but  in  proportion  as  the  elementary 
constitution  is  complex,  they  become  numerous 
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asid  variiad :  in  man  and  tlie  bif  faer  aniinals,  tbey 
include  digeatioii,  aanguificatioD,  ciPcnlatioDY 
r^piratfon^and  nutrition'. 

A  substance,  in  order  to  be  susceptible  of 
these  processesi  must  not  only  contain  the 
elements  of  organic  matter,  but  must  hold  them 
in  combination,  by  affinities  less  energetic 
than  the  digestive  powers,  of  the  individual  to 
wbfch  they  are  to  be  assimilated.  Vegetables 
are  to  a  considerable  degree  capable  of  deriving 
support  from  certain  inorganic  substances:  but 
animals  can  alone  be  maintained  by  food,  that 
has  already  been  organized  ;  some  apecies  even 
require  that  it  should  have  received  the  last 
degree  of  organization,  and  have  previously 
formed  partA  of  other  animals. 

The  great  chain  of  cireated  beings  does  not 
fherefore  co-exist  by  an  absolute,  but  by  a  pro- 
portionate, barmony  ;  the  existence  and  hap- 
ptneu  of  some  individuals  beii^  tfauis  rendered 
tncompattble  with  that  of  others.  The  cruelty 
of  this  arrangement,  so  difficult  to  ^kplaih 
%nder  any  dispensation,*  is  a  consequence, 
like  Ihe  other  accidents  of  organizatioil^  of  the 

*  It  is  however  maoifest  that  no  more  is  lost  ikm  is  gaiiiedy 
and  that  what  is  evil  ta  the  sufferer,  is  positive  good. to  the 
ialRcfor.  Still,  every  sentient  bein^  is  in  itself  an  whole* 
and  loay  justly  stigttitiis  as  evif^all  arrangementa  hostile  to 
its  own  well  \ma§^  ■     '  * 
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chemical  propwties  of  eertaiD  substaiicM,  and 
of  tiiair  relatiiuia  to  the  living  forces,  of  which 
given  aaiknated  arraiq;ementi  are  susceptible.  It 
it  a  phyausel  n«»»8ity,  eonaected  with  the  most 
geoeral  hweof  matter,  and  forms  an  inevitable 
part  of  tile  whole  ^stem  of  things,  embraced  by 
the.  term  nature. 

The  asBimiletii^  and  eliminating  functions 
being  the  supplements  to  chemical  attraction, 
they  pmvail  in  the  cfifferent  organized  structures 
ia  proportion-  to  the  delicacy  of  their  elementary 
constitution.     The  flesh  of  red   blooded  ani- 
mals is  the  most  elaborated  product  of  organic 
zation ;  and  the  intensity  of  their  vital  force  is 
at  the  same  time  the  greatest.     In  descending 
through  the  scale  of  beings,   to  the  simplest 
vegetable  forms,  every  modification  of  sensibility 
is  accompanied  by  a  corresponding  alteration  fn 
structure,  more  nearly  approaching  towards  the 
chemical  arrangements  of  the  same  elements.  At 
the  lowest  point  of  the  scale,  the  exertioi^  of 
vital  force  isso  trifling,  that  it  is  rather  credited 
on  analogy^  than  acknowledged  by  the  sens§s. 
Between  the   assimilating  and  eliminating 
forces  there  is  uniformly  a  definite  proporticHi, 
which  is  alone  compatible  with   healthy  ex- 
ist^ice.      This  proportion,     however,    differs 
widely  in  the  different  stages  of  life.     In  youth 
the  assimilating     powers     predominate ;    the 
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sphere  of  their  activity  eitceeds  the  dimensions 
of  the  body,  which  extends  itself  in  every 
direction  under  their  impulse.  In  middle  life, 
assimilation  and  elimination  are  more  nearly 
equipoised,  but  still  the  balance  is  in  favour 
of  the  former ;  as  is  evinced  in  the  lateral  deve-* 
lopement  of  the  body,  the  squareness  of  frame 
and  corpulence,  incidental  to  that  period.  ^  In 
old  age  the  eliminating  forces  acquire  the 
ascendency,  as  is  indicated  by' the  shrivelled 
skin,  and  extenuated  muiscles  of  the  *^  lean  arid 
slippered  pantaloon/' 

His  yoathfal  hose  well  saved,  a  world  too  wide 
For  bis  shrunk  shanks. 

The  internal  organs  are  not  more  exempt  from 
this  law  than  the  rest  of  the  body ;  even  the 
bones  diminish  in  volume,  and  the  brain  itself 
becomes  smaller  as  life  advances ;  a  circumstance 
to  which  unquestionably  must  be  attributed  the 
diminished  powers  of  thought,  and  oblivion  of 
past  events,  the  still  more  unlovely  attributes 
of  senility  and  decrepitude.* 

*  The  stoics  in  treating  of  age  have  falFen  into  the  same 
nustake  which  vitiates  their  discassions  on  evil  in  general ; 
tbej  have  denied  that  it  is  an  ill.  With  respect  to  the  sam 
total  of  nature  there  can  be  nothing  evil,  because,  in  itself 
Mus  teres  atque  rotundus,  it  is  unsasceptible  of  injury. 
In  this  sense  *^  nihil  potest  maium  videri,  quod  naturae 
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The  idtensity  of  the  assimilating  and  elimi- 
natil%  forces  inay  in  some  decree  be  measured  by 
the  rapidity  of  their  processes.  The  Organic  mdvef* 
meats  are  most  rapid  in  the  earliest  periods  of 
Existence;  and  they  slacken  as  life  advanced,  in  a 
d^re6,  le^s  than  prepprtionate  to  the  aritbmetieal 
increase  of  age.  The  sudden  burst  of  vegetation 
which  distinguishes  the  spring  of  the  year  is  an 
instance  of  this  law  ;  for  the  leaves  and  flowers  of 
perennial  vegetables  are  new  individuals^  having 
an  independent  hfe  ;  and  they  are  in  all  respects, 
strictly  analogous  to  the  entire  plant  of  the  several 
annual  species. 


necessitas  qfferai.  Bat  man  beings  a  combinatioo  ptrisbsble^ 
and  sosceptible  of  external  influence,  is  placed  in  many  cir« 
camstances  nnfaTourable  to  his  permanencey  and  with  respect  to 
liitn^elf  positirely  eTil.  In  this  category  old  age  is  deservedly 
placed;  it  is  generally  disease,  it  is  always  pritaitoii  and  feeble- 
iiess;  and  thus  fair,  mahtm  in  §9.  Bnt  though  wrong'  ia  tbeir  use  of 
language,  the  stoics  must  ever  be  admired  for  their  elevated  views 
of  man's  nature,  and  for  their  constancy  in  warring  against  the 
chances  and  misfortunes  of  humanity.  The  inutility  of  lamen- 
tation over  the  lapse  of  life  should  silence  the  reaaouable  man ; 
its  impiety  should  awe  the-  religious ;  **  quid  enim  est  aiiud 
gigantum  modo  bellare  cum  diis  nisi  natura  repugnare***  Bat 
above  all,  the  progressive  alteration  in  the  feelings,  wbicb 
accompanies  the  decline  of  life  will  prepare  the  mind  for  parting 
with  a  gift  no  longer  serviceable  to  its  possessor,  if  unavailing 
regrets  for  lost  opportunities,  or  eitravagant  designs  for  the 
fotore,  do  not  presenre  the  intellect  in  a  preternatural  state  of 
agitation. 

JE 
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Organic  existence  being  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de« 
stroyed.  Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect* 
ing  this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates* 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
leminently  fallacious:  since  it  is  impossible  to 
appreciate  the  proportion  of  food  consumed  in  the 
discharge  of  function,  or  eliminated  as  unfit  for  the 
•purposes  of  assimilation. 

Another  datum,  equally  unsafe,  is  the  time 
^required  for  the  healing  of  wounds,  and  the  ex- 
foliation, or  separation  of  scales  of  dead  bone  from 
the  surrounding  healthy  mass.  For  t|iis  time  is  by 
no  means  the  same  under  circumstances  apparently 
similar. 

A  very  common  opinion  supposes  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 
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of  its  substance  ;*  and  it  is  not  improbable  that 
in  parts  of  highly  developed  vitality,  and  of  fluid 
constitution,  there  may  be  an  incessant  flux  of  mat- 
ter,  which  prevents  any  particle  from  remaining 
for  a  length  of  time  in  the  same  situation,  and 
hurries  it  forward  through  thjQ  eliminating  sys- 
tem, immediately  after  its  deposition  by  a  nutrient 
vessel.  In  this  case,  the  same  particle  must  per- 
form many  offices  in  the  system,  and  submit  to 
many  successive  changes  before  it  is  fitted  for  the 
purpose  of  excretion :  and  a  greater  degree  of 
probability  attaches  to  this  view  from  its  striking 
coincidence  with  the  known  iceconomy  of  means^ 
and  variety  of  resources  presented  in  all  the  won- 
derous  and  almost  infinite  operations  of  natute. 

It  may  be  asked  whether  vitality,  in  any  case, 
subsists  in  total  independence  of  vital  motion; 
or  to  use  i^iother  phrase,  whether  life  dan  exert 
itself  otherwise  than  by  change.  The  eggs  of 
animals  and  vegetable  seeds  may  be  made  to  ger- 
minate at  the  end  of  very  long  periods  of  ap- 
parent inaction.  If  soil  be  taken  up  at  various 
depths  from  the  surface  and  exposed  to  the  air, 
the  different  specimens  will  not  unfrequently  ex- 
hibit each  its  own  peculiar  crop  of  weeds.  The 
seeds  of  these  plants  mu^t  have  remained  buried 
from  the  very  remote  aeras  of  the  formation  of  the 

*  This  prepositioii  must  be  admitted  with  considerable  re- 
sffiGtioBS.  HybernatioQ  ia  a  pbenomenoii  affording  a  remarkable 
exception  io  it. 

e2 
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successive  strata,  and  this  fact  should  seem  ta  ntt^ 
swer  the  question  in  the  affirmative.  ^  But  it 
would  be  difficult  to  determine  whether  the  per- 
manence of  these  forms  is  a  consequence  of  their 
organization,  or  depends  solely  on  chemical  affi* . 
nity ;  that  is,  whether  life  in  this  instance  is  con- 
tinuous, or  exists  merely  as  a  contingent  poten- 
tiality. In  the  absence  of  experiment,  it  maybe 
stated  that  analogical  reasoning  is  in  favour  of 
the  latter  alternative.  Life  is  known  exclusively 
by  function;  function  implies  movement ;  move- 
ment change;  and  change  dissolution.  To  this 
must  be  added,  that  vegetable  seeds,  when  pre- 
served from  the  influence  of  air  and  moisture,  are 
forms  but  little  liable  to  decay,  and  may  well  be 
supposed  to  owe  their  durability  entirely  to  their 
chemical  constitution. 

Assimilation  and  elimination,  the  conditions  of 
organic  existence,  are  the  great  end  to  which  all 
the  faculties  and  functions  of  the  most  complex 
Jiving  beings  refer.  To  their  accomplishment  are 
adapted  the  various  organization  of  limb,  the  di- 
versified power  of  sense,  the  certainty  of  instinct, 
the  aberration  of  passion.  In  the  attractive  force 
of  assimilation  may  be  placed  the  physical  basic 
of  self-love ;  and  even  the  continuation  of  species 
is  grafted  upon  it  by  the  connecting  medium  of 
pleasurable  sensation.  Organized  beings,  there- 
fore, must  be  considered  as  foch*  into  whi.cb  the 


*  Cnvier  Leji^ns  d'Anatomie  Compar^e. 
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swroundtng  elements  are  for  a  while  attracted*  and 
forced  to  enter  into  peculiar  combinations,  in  or^^ 
der  Co  perform  a  temporary  part  in  the.ceconomy 
of  life;  and  from  which  they  are  then  eliminated 
and  thrown  off.  That  which  the  animated  being 
was  yesterday  it  ceases  to  be  to  day.  The  mate- 
rials of  which  it  IS  compacted,  like  the  waters 
of  a  river,*  are  passing  in  incessant  flux.  The 
organization  itself  submits  to  a  progressive,  but 
inevitable  alteration ;  and  the  moral  constitution 
Varies  with  the  physical  structure.  Passions  arise, 
tyrannize^  subside,  and  disappear;  and  the  go- 
%'erDing  principle  changes  with  the  successive  de- 
velopment of  particular  organs.  In  what  then 
does  the  identity  of  such  beings  consist  ?  not  in 
sameness  of  substance,  not  in  continuity  of  func- 
tion ;  for  if  so,  the  parent  and  offspring  would  be 
identified;  not  in  continuity  of  perception,  for  per- 
ception is  not  an  universal  attribute  of  organic 
existence.  Identity  can  alone  be  traced  in  those 
trains  of  acquired  action,   which,  arising  in  every 


*  '^Nous  sommes  r^ellement,  physfquement  comme  un 
fleore,  doot  tous  les  eanx  coalent  dans  an  flax  perpetnel. 
G*att  le  Illume  fleave  par  son  lit,  ses  rives*  sa  source,  son  eni- 
boucbare,  par  tout  ce^qui  iCest  pas  lui;  mais  cbaogeant  d 
tout  moment  son  eau,  qui  constitue  son  ^tre.  II  n'j  a  nulle 
identit^^  nulle  m^mete  pour  ce  ieuve." 

Diet,  Philos.  Attich  MentitL 

The  comparison  of  human  life  to  the  flow  of  a  stream  formsf 
a  laTorite  image  with  the  poets  of  all  countries. 
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moment  of  passed  existence,  influence  to  a  greater 
or  less  extent,  the  mode  of  being  in  all  that  suc- 

ceecis* 

The  functions  of  nutrition  (a  term  which  may 
conveniently  be  adopted  to  embrace  both  assimi- 
lation and  elimination),  together  with  those  sub- 
servient to  the  reproduction  of  species,  include  all* 
the  phenomena,  necessarily  connected  with  the 
idea  of  life,  and  comprise  all  that  can  be  properly 
attributed  to  vegetable  existence. 

Perception  has  indeed  been  assigned  to  plants 
by  some  fanciful  writers,  in  compliance  with  no- 
tions more  poetic  than  philosophical.*     But  this 


*  See  Smith's  intoduction  to  Botany,  p.  8,  the  works  of 
Darwin,  &c*  The  facts  apon  which  this  notion  is  founded 
are  various  and  beautiful.  The  roots  of  trees,  in  approaching 
.  the  foundations  of  a  waU  or  rock  which  they  cannot  penetrate, 
turn  aside  at  a  short  distance  before  they  arrive  at  the  obstacle. 
If  a  tree  stand  by  the  side  of  a  ditch,  the  roots  will  not  pur- 
sue their  usual  horizontal  course  so  as  to  become  exposed; 
l)ut  they  suddenly  dip  down  perpendicularly  on  approaching 
the  bank,  until  they  ^et  belew  the  bottom  of  the  ditch,  when 
they  resume  their  natural  horizontal  tendency.  This  pheno- 
mena of  the  sensitive  plant,  of  the  Hedysarum  gyran^^and  of 
the  Dionaea  muscicapa  have  likewise  contributed  to  the  supposi- 
tion of  vegetable  perception.  The  leaves  of  the  last  plant  are 
beset  with  thorns,  and  their  surface  secretes  a  sweet  liquor  very 
attractive  to  flies.  At  the  instant  when  an  insect  touches  the 
surface  of  this  treacherous  apparatus,  the  two  lobes  of  the  leaf 
approximate,  and  the  thorns,  crossing  each  other,  pierce  the  un- 
fortunate animalj  in  a  manner  analogous  to  that  execrable  engine 
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faculty  18  iDlimately  connected  with  that  of  loco* 
motion,  to  which  alone  it  is  subservieDt.  With- 
out perception  there  could  be  no  volition,  and  the 
oigans  of  loco*motioD  could  not  be  thrown  into 
concatenated  action.  Without  the  power  of  avoid- 
ing pain,  and  of  seeking  pleasure,  sensibility  to 
external  impressions  would  form  a  condition  too 
miserable  to  be  permanent.  Such  a  condition 
the  poet  has  well  described  as  a  sepulchre  rather 
than  a  body : — 

— •Ne  sol  qui  spirito  um«no 

Albergo  in  qoesta  pianta  roza^a  et  dora. 
Ma  ciascan  altro  ancor.    Franco  o  Pagano, 
Chelassi  i  membri  a  pid  dell'alte  mura, 
Astretto  e  qui,  da  ouovo  incanto  e  strano, 
Non  10  s'io  dica  in  corpo  6  in  Sepoltura. 
Bono  di  sens!  animati  i  rami  ed  i  ironcbit 
E  mecidial  aei  tOj  be  legno  trgncbi.* 

This  dispute,  like  many  others,  is  perhaps 
merely  verbal,  and  dependent  upon  the  greater  or 
less  degree  of  latitude  attached  to  the  word  per- 


of  selfisbness  and  cupidily-*-tbe  man-trap.    Tbe  Dro8tera,loDgi« 
folia,  and  rotundifolia  present  a  similar  mechanism. 
*  Nor  yet  alone  my  spirit  is  confined 

Pent  up  within  this  hard  and  nigged  rind ; 

But  eir'ry  wretch,  in  hapless  fight  who  falls. 

Pagan  or  Frank,  by  Solyma's  high  walls. 

Here  fixed  must  find  (to  magic  arts  a  slave) 

A  tree  his  body,  or  his  liTipg  grave-— 

Each  branch  alire  to  injury  and  paio. 

Who  fells  our  trunk  will  slay  us  s'er  agaia. 

Tasso  Ger.  lib,  /.  xiii*  43. 
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ception  ;  a  term^bicb,  in  the  progress  of  the  pre^ 
sent  work,  must  be  accurately  defined.  Few 
will  be  inclined  to  concede  to  the  vegetable  tribes 
sentient  powers,  approacbing  to  tbose  of  animals  ; 
atid  for  thereat,  the  distinction  regards  rather  our 
own  modes  of  consideration,  than  the  affections 
of  the  subjects  themselves. 

The  nutritive  functions  are  carried  on  entirely 
within  the  body  of  the  individual.  They  are 
(Connected  with  each  other  in  an  unbroken  series  ; 
forming  a  circle  of  actions,  independent  of  the  ex- 
terrial  world^  except  in  as  far  as  they  derive  from 
it  the  materials  on  which  they  operate.  The  func- 
tions of  sense  and  Ipco-inotion  are  altogether  occu- 
pied with  external  existences,*  with  which  they 
maintain  a  varied  and  most  extensive  connection, 
Every  object  in  nature  is  capable  of  administering 
to  them  the  occasions  of  their  actions ;  of  excit- 
ing an  idea  or  of  determining  a  motion.  They 
have  been  therefore  happily  described  as  functions 
of  relation. 

The  functions  of  relation  and  those  of  nutrition, 
though  jthey  form  together  one  whole,  connected 
in  action  an.d  in  end,  may  yet  be  advantageously 
considered  apart,  and  as  if  independent.  The  laws 
which  govern  their  respective  movements  are  in 


*  The  sensations  of  pain  wlitch  arise  within  the  body  may  be 
considered  as  proceeding  from  esternal  causes;  such  causes 
being  really  so  with  respect  to  the  nervoas  system,  which  con- 
^$tit)»te8  more  immediately  the  "  moV'  of  tl^e  indifidnal. 
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many  particalara  different,  and  this  species  of  ana- 
lysis leads  to  some  important  and  striking  con- 
clusions. 

The  functions  of  relation  are  the  prodacts  of  a 
living  force,  greatly  superior  to  that  which  presides 
over  the  performance  of  the  nutritive  actions; 
the  oigans  by  which  they  are  executed  are  more 
complicated,  their  movements  have  greater  latitude 
and  rapidity,  and  their  substance  is  the  product 
bfaffinhies  more  delicate,  more  distantly  removed 
from  those  of  merely  chemical  origin,  and  the  least 
susceptible  of  a  permanent  durability. 

Permanence  of  substance  and  tenacity  of  life  are 
for  the  most  part  in  the  inverse  proportion  to  the 
complexity  of  structure  and  of  elementary  consti* 
tution.  The  lower  animals  are  more  tenacious  of 
vitality  than  those  in  which  the  nervous  system 
18  distinctly  developed. 

In  proportion  as  this  system  is  more  perfect^  as 
the  vascular,  respiratory,  and  digestive  apparatus 
are  more  complete,  the  animal  is  exposed  to  de« 
rangement  from  a  greater  variety  of  accidental 
causes.  If,  therefore,  the  development  of  intel- 
lect had  not  kept  pace  with  the  structural  com* 
plexity,  and  thus  furnished  a  principle  of  coun* 
teraction  proportionate  to  the  increase  ^of  danger, 
man  and  the  higher  animals,  instead  of  command- 
ing upon  the  face  of  the  earth,  would  have  been 
the  first  species  in  the  system  of  nature  tp  disap- 
pear  from  its  surface. 
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Organic  existence  being  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de- 
stroyed. Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect* 
ing  this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates. 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
eminently  fallacious:,  since  it  is  impossible  to 
appreciate  the  proportion  of  food  consumed  in  the 
discharge  of  function,  or  eliminated  as  unfit  for  the 
purposes  of  assimilation. 

Another  datum,  equally  unsafe,  is  the  time 
'required  for  the  healing  of  wounds,  and  the  ex- 
"  foliation,  or  separation  of  scales  of  dead  bone  from 
^he  surrou  nditig  healthy  mass.  For  tj^is  time  is  by 
no  means  the  same  under  circumstances  apparently 
similar. 

A  very  common  opinion  supposes  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 
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of  its  substance  ;*  and  it  is  not  improbable  that 
in  parts  of  highly  developed  vitality,  and  of  fluid 
constitution,  there  may  be  an  incessant  flux  of  mat- 
ter, which  prevents  any  particle  from  remaining 
for  a  length  of  time  in  the  same  situation,  and 
hurries  it  forward  through  th^  eliminating  sys- 
tem, immediately  after  its  deposition  by  a  nuftrient 
vessel.  In  this  case,  the  same  particle  must  per- 
form many  offices  in  the  system,  and  submit  to 
many  successive  changes  before  it  is  fitted  for  the 
purpose  (^  excretion :  and  a  greater  degree  of 
probability  attaches  to  this  view  from  its  striking 
coincidence  with  the  known  oeconomy  of  means, 
and  variety  of  resources  presented  in  all  the  won- 
derous  and  almost  infinite  operations  of  natute. 

It  may  be  asked  whether  vitality,  in  any  case, 
subsists  in  total  independence  of  vital  motion ; 
or  to  use  ajiother  phrase,  whether  life  can  exert 
itself  otherwise  than  by  change.  The  eggs  of 
animals  and  vegetable  seeds  may  be  made  to  ger- 
minate at  the  end  of  very  long  periods  of  ap- 
parent inaction.  If  soil  be  taken  up  at  various 
depths  from  the  surface  and  exposed  to  the  air, 
the  difierent  specimens  will  not  unfrequently  ex- 
hibit each  its  own  peculiar  crop  of  weeds.  The 
seeds  of  these  plants  must  have  remained  buried 
from  the  very  remote  seras  of  the  formation  of  the 

*  This  prepositiod  must  be  fldmitted  with  considerable  re- 
striclioBs.  HjbeniatioQ  is  a  phenomenon  afbrding  a  remarkable 
exception  to  it. 

e2 
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successive  strata,  and  this  fact  should  seem  ta  ntt* 
swer  the  question  in  the  affirmative.  ^  But  it 
would  be  difficult  to  determine  whether  the  p^- 
manence  of  these  forms  is  a  consequence  of  their 
oi^nization,  or  depends  solely  on  chemical  affi* 
nity ;  that  is,  whether  life  in  this^  instance  is  con- 
tinuous,  or  exists  merely  as  a  contingent  poten- 
tiality. In  the  absence  of  experiment,  it  maybe 
stated  that  analogical  reasoning  is  in  favour  of 
the  latter  alternative.  Life  is  known  exclusively 
by  function;  function  implies  movement ;  move- 
ment change;  and  change  dissolution.  To  this 
must  be  added,  that  vegetable  seeds,  when  pre- 
served from  the  influence  of  air  and  moisture,  are 
fornis  but  little  liable  to  decay,  and  may  well  be 
supposed  to  owe  their  durability  entirely  to  their 
chemical  constitution. 

Assimilation  and  elimination,  the  conditions  of 
organic  existence,  are  the  great  end  to  which  all 
the  faculties  and  functions  of  the  most  complex 
living  beings  refer.  To  their  accomplishment  are 
adapted  the  various  organization  of  limb,  the  di- 
versified power  of  sense,  the  certainty  of  instinct, 
the  aberration  of  passion.  In  the  attractive  force 
of  assimilation  may  be  placed  the  physical  basic 
of  self-love ;  and  even  the  continuation  of  species 
is  grafted  upon  it  by  the  connecting  medium  of 
pleasurable  sensation.  Organized  beings,  there- 
fore, must  be  considered  as  /oc»,*  into  whi.ch  the 


*  Cnvier  Le||^n8  d'Anatomie  Compart. 
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swroBOding  elements  are  for  a  while  attracted,  and 
forced  to  enter  into  peculiar  combinations,  in  or-^ 
der  to  perform  a  temporary  part  in  the  ceconomy 
of  life;  and  from  which  they  are  then  eliminated 
and  thrown  off.  That  which  the  animated  being 
was  yesterday  it  ceases  to  be  to  day.  The  mate- 
rials of  which  it  is  compacted,  like  the  waters 
of  a  river,*  are  passing  in  incessant  flux.  The 
organization  itself  submits  to  a  progressive,  but 
inevitable  alteration ;  and  the  moral  constitution 
Varies  with  the  physical  structure.  Passions  arise, 
tyrannize,  subside,  and  disappear;  and  the  go- 
verning principle  changes  with  the  successive  de- 
velopment of  particular  organs.  In  what  then 
does  the  identity  of  such  beings  consist  ?  not  in 
sameness  of  substance,  not  in  continuity  of  func- 
tion ;  for  if  so,  the  parent  and  offspring  would  be 
identified;  not  in  continuity  of  perception,  for  per- 
<;eption  is  not  an  universal  attribute  of  organic 
existence.  Identity  can  alone  be  traced  in  those 
trains  of  acquired  action,   which,  arising  in  every 


"Ht"— ' 


*  **Nous  somines  r^ellement,  pbysfqaement  comme  un 
flesTe,  doDt  tons  les  eanx  coaleot  dans  an  floz  perpetneh 
G*6it  le  m6me  fleove  par  son  lit,  ses  riFes,  sa  source,  son  em- 
boachure,  par  tout  ee  ,qui  iCest  pas  lui;  laais  cbaogeant  d 
tout  moment  son  eau,  qui  constitue  son  ^tre.  II  n'y  a  nulle 
identity,  nulle  m^mete  pour  ce  ieuve." 

Diet,  Phiios.  Article  Identiti. 

The  comparison  of  human  life  to  the  flow  of  a  stream  forms 
a  (iiivorite  image  with  the  potts  of  all  countries. 
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and  variiod:  in  tntn  aod  the  bibber  animals,  they 
include  digestion,  sanguification,  circulation, 
respiration,  and  nutrition'. 

A  substance,  in  order  to  be  susceptible  of 
tbese  processes,  must  not  only  contain  the 
elements  of  organic  matter,  but  muat  hold  them 
in  combination,  by  affinities  less  energetic 
than  the  digestive  powera  of  the  individaal  to 
wbicil  they  are  to  be  assimilated.  Vegetables 
are  to  a  considerable  degree  capable  of  deriving 
support  from  certain  inorganic  substances:  but 
animals  can  alone  be  maintained  by  food,  that 
has  already  been  organized  ;  some  apecieseven 
require  that  it  should  have  received  the  last 
degree  of  organisation,  and  have  previously 
formed  parts  of  other  animals^ 

The  great  chain  of  created  beings  does  not 
f  herefore  co-exist  by  an  absolute,  but  by  a  pro- 
portionate, barmony  ;  the  existence  and  hap- 
pineu  of  some  individuak  being  thus  rendered 
incompatible  with  that  of  others*  The  cruelty 
of  this  arrangement,  so  difficult  to  explain 
iinder  any  dispensation,*  is  a  consequence, 
like  the  other  accideots  of  organization^  af  the 

*  It  is  howerer  manifest  that  no  more  is  lost  iban  is  eained, 
and  that  what  is  evil  to  the  sufferer,  is  positive  good,  to  the 
iailletdr.  Still,  every  sentient  bein^  is  in  itself  an  whole, 
and  laay  jostly  sttgSMitiisa  as  e^' all  arran^ments  hostile  to 
its  own  well  beio||«  ■     '  ^ 
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chemical  properties  of  certaie  substances,  and 
of  their  velatioiis  to  the  living  forces,  of  which 
given  aailiiated  amngettients  are  susceptible.  It 
is  a  physicel  necessity,  conaected  with  the  most 
geoerdl  kwsi  of  matter,  and  forms  an  inevitable 
part  of  the  whole  system  of  things,  embraced  by 
the  term  nature. 

The  assimilating  and  eliminating  functions 
being  the  supplements  to  chemical  attraction, 
they  pmvail  in  the  different  organized  structures 
ia  proportioa  to  the  delicacy  of  their  elementary 
constitution.     The  flesh  of  red  blooded  ani- 
mals is  the  most  elaborated  product  of  organic 
zation ;  and  the  intensity  of  their  vital  force  is 
at  the  same  time  the  greatest.     In  descending 
through  the  scale  of  beings,   to  the  simplest 
vegetable  forms,  every  modification  of  sensibility 
is  accompanied  by  a  corresponding  alteration  fn 
structure,  more  nearly  approaching  towards  the 
chemical  arrangements  of  the  same  elements.  At 
the  lowest  point  of  the  scale,  the  exertion  of 
vital  force  isso  trifling,  that  it  is  rather  credited 
on  analogy,  than  acknowledged  by  the  sensgs. 

'  Between  the  assimilating  and  eliminating 
forces  there  is  uniformly  a  definite  propbrtimi^ 
which  is  alone  compatible  with  healthy  ex-* 
istetice.  This  proportion,  however,  differs 
widely  in  the  different  stages  of  life.  In  youth 
the   assimilating     powers     predominate  ;    the 
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Organic  existence  being  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de-> 
stroyed.  Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect- 
ing this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates. 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
eminently  fallacious:,  since  it  is  impossible  to 
appreciate  the  proportion  of  food  consumed  in  the 
discharge  of  function,  or  eliminated  as  unfit  for  the 
purposes  of  assimilation. 

Another  datum,  equally  unsafe,  is  the  time 
'required  for  the  healing  of  wounds,  and  the  ex- 
foliation, or  separation  of  scales  of  dead  bone  from 
the  surrounditig  healthy  mass.  For  t^is  time  is  by 
no  means  the  same  under  circumstances  apparently 
similar. 

A  very  common  opinion  supposes  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 


ORGAKtC    e0ltBINATIOir&.  49 

The  intensity  of  the   assimilating  and  elimi- 
nati%  forces  inay  in  some  dej^ree  be  measured  by 

It 

the  rapidity  of  their  processes.  The  organic  mdvef- 
meats  are  most  rapid  in  the  earliest  periods  of 
^xidtence;  and  they  slacken  as  life  advances,  in  a 
degree,  less  than  prepprtionate  to  the  arithmetical 
increase  of  age.  The  sudden  burst  of  vegetatioa 
which  distinguishes  the  cipring  of  the  year  is  an 
instance  of  this  law  ;  for  the  leaves  and  flowers  of 
perennial  vegetables  are  new  individuals,  having 
an  independent  Kfe  ;  and  tbey  are  in  all  respects, 
strictly  analogous  to  the  entire  plant  of  the  several 
annual  species. 

necessitas  afferai.  Bat  man  being  a  combioation  jp^rishable^ 
and  susceptible  of  external  influence,  is  placed  in  many  cir- 
camstances  nnfaTourable  to  his  permanence,  and  with  respect  to 
liiiciself  positively  evil.  In  this  category  old  age  is  deservedly 
placed;  it  is  generally  disease,  it  is  alwaya  prifaliott  and  feeble- 
Bess;  and  thus  fair,  malum  in  $e.  Bot  thengb  wrong  is  their  use  of 
language»the  stoics  must  ever  be  admired  for  their  elevated  views 
of  man's  nature,  and  for  their  constancy  in  warring  against  the 
chances  and  misfortunes  of  humanity.  The  inutility  of  lamen- 
tation over  the  lapse  of  life  should  silence  the  reasonable  man  ; 
its  ifloipiety  should  awe  the-  religious ;  **  quid  enim  est  aiiud 
g^otttum  modo  bellare  cum  diis  nisi  naturts  repugnare.^*  But 
above  all,  the  progressive  alteration  in  the  feelings,  wbicb 
accompanies  the  decline  of  life  will  prepare  the  mind  for  parting 
with  a  gift  no  longer  serviceable  to  its  possessor,  if  unavailing 
regrets  for  lost  opportunities,  or  extravagant  designs  for  the 
future,  do  not  preserve  the  intelleet  in  a  preternatural  state  of 
i^tatioD. 
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Organic  existence  being  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de-* 
stroyed.  Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect* 
ing  this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates* 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
eminently  fallacious:  since  it  is  impossible  to 
appreciate  the  proportion  of  food  consumed  in  the 
discharge  of  function,  or  eliminated  as  unfit  for  the 
-purposes  of  assimilation. 

Another  datum,  equally  unsafe,  is  the  time 
^required  for  the  healing  of  wounds,  and  the  ex- 
foliation, or  separation  of  scales  of  dead  bone  from 
the  surrounditig  healthy  mass.  For  t^is  time  is  by 
no  means  the  same  under  circumstances  apparently 
similar. 

A  very  common  opinion  supposes  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 
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of  its  substance  ;*  and  it  is  not  improbable  that 
in  parts  of  highly  developed  vitality,  and  of  fluid 
constitution,  there  may  be  an  incessant  flux  of  mat- 
ter,  which  prevents  any  particle  from  remaining 
for  a  length  of  time  iii  the  same  situation,  and 
hurries  it  forward  through  thQ  eliminating  sys- 
tem, immediately  after  its  deposition  by  a  nutrient 
vessel.  In  this  case,  the  same  particle  must  per- 
form many  offices  in  the  system,  and  submit  to 
many  successive  changes  before  it  is  fitted  for  the 
purpose  of  excretion :  and  a  greater  degree  of 
probability  attaches  to  this  view  from  its  striking 
coincidence  with  the  known  ceconomy  of  means^ 
and  variety  of  resources  presented  in  all  the  won- 
derous  and  almost  infinite  operations  of  nature. 

It  may  be  asked  whether  vitality,  in  any  case, 
subsists  in  total  independence  of  vital  motion ; 
or  to  use  a|K>ther  phrase,  whether  life  can  exert 
itself  otherwise  than  by  change.  The  eggs  of 
animals  and  vegetable  seeds  may  be  made  to  ger- 
minate at  the  end  of  very  long  periods  of  ap- 
parent insM^tion.  If  soil  be  taken  up  at  various 
depths  from  the  surface  and  exposed  to  the  air, 
the  diflerent  specimens  will  not  unfrequently  ex- 
hibit each  its  own  peculiar  crop  of  weeds.  The 
seeds  of  these  plants  must  have  remained  buried 

from  the  very  remote  aeras  of  the  formation  of  the 

.■.■■■■         '    '  '■  "    '   ■■■-■  *  ■ ■■  ■" •  ■ 

*  This  propoBitioii  must  be  admitted  with  considerable  re- 
stnctioBs.  HjbeinatioD  ia  a  pbenomenon  affording  a  remarkable 
exception  to  it. 
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successive  strata,  and  this  fact  should  seem  la  ntt^ 
swer  the  question  in  the  affirmative.  ^  But  it 
would  be  difficult  to  determine  whether  the  p^- 
manence  of  these  forms  is  a  consequence  of  their 
organization,  or  depends  solely  OB  chemical  affi*. 
nity ;  that  is,  whether  life  in  this  instance  is  con«- 
tinuous,  or  exists  merely  as  a  contingent  poten^ 
tiglity.  In  the  absence  of  experiment,  it  maybe 
stated  that  analogical  reasoning  is  in  favour  of 
the  latter  alternative*  Life  is  known  exclusively 
by  function;  function  implies  movement ;  move- 
ment change;  and  change  dissolution.  To  this 
must  be  added,  that  vegetable  seeds,  when  pre«* 
served  from  the  influence  of  air  and  moisture,  are 
forms  but  little  liable  to  decay,  and  may  well  be 
supposed  to  owe  their  durability  entirely  to  their 
chemical  constitution. 

Assimilation  and  elimination,  the  conditions  of 
oi^anic  existence,  are  the  great  end  to  which  all 
the  faculties  and  functions  of  the  most  complex 
living  beings  refer.  To  their  accomplishment  are 
adapted  the  various  organization  of  limb,  the  di- 
versified power  of  sense,  the  certainty  of  instinct, 
the  aberration  of  passion.  In  the  attractive  force 
of  assimilation  may  be  placed  the  physical  basis 
of  self-love ;  and  even  the  continuation  of  species 
is  grafted  upon  it  by  the  connecting  medium  of 
pleasurable  sensation.  Organized  beings,  there- 
fore, must  be  considered  as  foch*  into  whi.ch  the 


*  Cnvier  Le||^n8  d'Anatomie  Compar^e. 
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surrounding  elements  are  for  a  while  attracted,  and 
forced  to  enter  into  peculiar  combinations,  in  or-^ 
d^  to  perform  a  temporary  part  in  the-caconomy 
of  life ;  and  from  which  they  are  then  eliminated 
isnd  thrown  off.  That  which  the  animated  being 
was  yesterday  it  ceases  to  be  to  day.  The  mate-* 
rials  of  which  it  is  compacted,  like  the  waters 
of  a  river,*  are  passing  in  incessant  flux.  The 
organization  itself  submits  to  a  progressive,  but 
inevitable  alteration ;  and  the  moral  constitution 
Varies  with  the  physical  structure.  Passions  arise, 
tyrannize,  subside,  and  disappear;  and  the  go- 
verning principle  changes  with  the  successive  de- 
velopment of  particular  organs.  In  what  then 
does  the  identity  of  such  beings  consist  ?  not  in 
sameness  of  substance,  not  in  continuity  of  func- 
tion ;  for  if  so,  the  parent  and  offspring  would  be 
identified;  not  in  continuity  of  perception,  for  per- 
ception is  not  an  universal  attribute  of  organic 
existence.  Identity  can  alone  be  traced  in  those 
trains  of  acquired  action,  which,  arising  in  every 


■y  ■       ■ ■       ■ I         '      ■ " 


*  **Nou8  sommes  r^ellement,  physiqaement  comme  un 
fleoTe,  doot  tons  les  eaaE  coolent  dans  an  floz  perpetuel. 
Cast  le  m^me  fleave  par  son  lit,  ses  rives,  sa  source,  son  em- 
boachore,  par  tout  ee .qui  fCest  pas  hi;  mais  chanseant  d 
tout  moment  son  eau,  qui  constitue  son  ^tre.  U  n*y  a  nulle 
identit^^  nulle  m^mete  pour  ce  ieuve." 

Dict^  Philos.  Attidt  Identiii. 

The  comparison  of  human  life  to  the  flow  of  a  stream  forms 
a  la?orite  image  with  the  potts  of  all  countries. 
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momeat  of  passed  existence,  iufluence  to  a  greater 
or  kss  extent,  the  mode  of  being  in  all  that  suc- 
ceeds. 

The  functions  of  nutriiion  (a  term  which  may 
conveniently  be  adopted  to  embrace  both  assimi- 
lation and  elimination),  together  with  those  sub- 
servient  to  the  reproduction  of  species,  include  all* 
the  phenomena,  necessarily  connected  with  the 
idea  of  life,  and  comprise  all  that  can  be  properly 
attributed  to  v^etable  existence. 

Perception  has  indeed  been  assigned  to  plants 
by  some  fanciful  writers,  in  conipliance  with  no- 
tions more  poetic  than  philosophical.*     But  this 


*  See  Smith's  intodoction  to  Botany,  p.  8,  the  works  of 
Darwin,  &c*  The  facts  apon  which  this  notion  is  founded 
are  various  and  beautiful.  The  roots  of  trees,  in  approaching^ 
the  foundations  of  a  waU  or  rock  which  they  cannot  penetrate, 
turn  aside  at  a  short  distance  before  they  arrive  at  the  obstacle. 
If  a  tree  stand  by  the  side  of  a  ditch,  the  roots  will  not  pur- 
sue their  usual  horizontal  course  so  as  to  become  exposed; 
but  they  suddenly  dip  down  perpendicularly  on  approaching 
tb«  bank,  until  th€y  ^et  bel^w  the  bottom  of  the  ditch,  when 
they  resume  their  natural  horizontal  tendency.  ThiB  pheno- 
mena of  the  sensitive  plant,  of  the  Hedysarum  gyran$,,and  of 
the  Dionaea  muscicapa  have  likewise  contributed  to  the  supposi- 
tion of  vegetable  perception.  The  leaves  of  the  last  plant  are 
beset  with  thorns,  and  their  surface  secretes  a  sweet  liquor  very 
attractive  to  flies.  At  the  instant  when  an  insect  touches  the 
surface  of  this  treacherous  apparatus,  the  two  lobes  of  the  leaf 
approximate,  and  the  thorns,  crossing  each  other,  pierce  the  un- 
fortunate animal,  in  a  manner  analogous  to  that  execrable  engine 
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faculty  is  iDtimately  connected  with  that  of  loco* 
motion,  to  which  alone  it  is  subservient.  With- 
out perception  there  could  be  no  volition^  and  the 
organs  of  loco-motion  could  not  be  thrown  into 
concatenated  action.  Without  the  power  of  avoid- 
ii^  pain,  and  of  seeking  pleasure,  sensibility  to 
external  impressions  would  form  a  condition  too 
miserable  to  be  permanent.  Such  a  condition 
the  poet  has  well  described  as  a  sepulchre  rather 
than  a  body : — 

-Ne  sol  qui  spirito  unftno 

Albergo  in  qaesta  piaota  rozza  etdnra. 
Ma  ciascan  ahro  ancor.    Franco  o  Pagano, 
Che  lassi  i  membri  a  pi^  del]'  alte  mura, 
Astretto  e  qui,  da  nuovo  incanto  e  strano, 
Non  to  s'io  dica  in  corpo  d  in  SepoUura. 
Bono  di  sensi  aniroati  i  rami  ed  i  troocbit 
E  mecidial  aei  tu>  se  legno  tr«ncbi.* 

This  dispute,  like  many  others,  is  perhaps 
merely  verbal,  and  dependent  upon  the  greater  or 
less  degree  of  latitude  attached  to  the  word  per- 


of  selfisbness  and  cnpidity-«tbe  man-trap.    Tbe  Dro8tera,loDgi« 
folia,  and  rotundifolia  present  a  similar  mecbanism. 
*  Nor  j^et  alone  my  spirit  is  confined 

Pent  up  witbin  tbis  bard  and  nigged  rind ; 

Bat  ev'ry  wretcb,  in  bapless  figbt  wbo  falls^ 

Pagan  or  Frank,  by  Soljma*8  bigb  wal|s> 

Here  fixed  must  find  (to  magic  arts  a  slaye) 

A  tree  bis  body,  or  bis  living  grave-— 

Eacb  brancb  alive  to  injury  and  pain, 

Wbo  fells  our  trunk  will  slay  us  s'er  agaia. 

Tasso  Gfr.  lib.  I.  xiii.  43. 
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Organic  existence  being  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de- 
stroyed. Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect- 
ing this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates. 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
eminently  fallacious:  since  it  is  impossible  to 
appreciate  the  proportion  of  food  consumed  in  the 
discharge  of  function,  or  eliminated  as  unfit  for  the 
•purposes  of  assimilation. 

Another  datum,  equally  unsafe,  is  the  time 
'required  for  the  healing  of  wounds,  and  the  ex- 
'  foliation,  or  separation  of  scales  of  dead  bone  from 
the  surrounding  healthy  mass.  For  t^is  time  is  by 
no  means  the  same  under  circumstances  apparently 
similar. 

A  very  common  opinion  supposes  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 
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of  its  substance  ;*  and  it  is  not  improbable  that 
in  parts  of  highly  developed  vitality,  and  of  fluid 
constitution,  there  may  be  an  incessant  flux  of  mat- 

• 

ter,  which  prevents  any  particle  from  remaining 
for  a  length  of  time  in  the  same  situation,  and 
hurries  it  forward  through  thQ  eliminating  sys- 
tem, immediately  after  its  deposition  by  a  nutrient 
vessel.  In  this  case,  the  same  particle  must  per- 
form many  offices  in  the  system,  and  submit  to 
many  successive  changes  before  it  is  fitted  for  the 
purpose  of  excretion :  and  a  greater  degree  of 
probability  attaches  to  this  view  from  its  striking 
coincidence  with  the  known  oeconomy  of  means^ 
and  variety  of  resources  presented  in  all  the  won- 
derous  and  almost  infinite  operations  of  natute« 

It  may  be  asked  whether  vitality,  in  any  case, 
subsists  in  total  independence  of  vital  motion ; 
or  to  use  a|iother  phrase,  whether  life  can  exert 
itself  otherwise  than  by  change.  The  eggs  of 
animals  and  vegetable  seeds  may  be  made  to  ger- 
minate at  the  end  of  very  long  periods  of  ap- 
parent  inaction.  If  soil  be  taken  up  at  various 
depths  fi:om  the  surface  and  exposed  to  the  air, 
the  different  specimens  will  not  unfrequently  ex- 
hibit each  its  own  peculiar  crop  of  weeds.  The 
seeds  of  these  plants  must  have  remained  buried 
from  the  very  remote  sBras  of  the  formation  of  the 

*  This  propositioii  must  be  admitted  with  coDsiderable  re- 
strietioBS.  Hybernatioa  is  a  phenomenon  aiFording  a  remarkable 
exception  to  it. 
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successive  strata,  and  this  fact  should  seem  to  ntt^ 
swer  the  question  in  the  affirmative.  ^  But  it 
would  be  difficult  to  determine  whether  the  p^- 
manenceof  these  forms  is  a  consequence  of  their 
organization,  or  depends  solely  on  chemical  affi« . 
nity ;  that  is,  whether  life  in  this  instance  is  con« 
tinuous,  or  exists  merely  as  a  contingent  poten- 
tiality. In  the  absence  of  experiment,  it  maybe 
stated  that  analogical  reasoning  is  in  favour  of 
the  latter  alternative.  Life  is  known  exclusively 
by  function  ;  function  implies  movement ;  move- 
ment change;  and  change  dissolution.  To  this 
must  be  added,  that  vegetable  seeds,  when  pre- 
served from  the  influence  of  air  and  moisture,  are 
forms  but  little  liable  to  decay,  and  may  well  be 
supposed  to  owe  their  durability  entirely  to  their 
chemical  constitution. 

Assimilation  and  elimination,  the  conditions  of 
organic  existence,  are  the  great  end  to  which  all 
the  faculties  and  functions  of  the  most  complex 
living  beings  refer.  To  their  accomplishment  are 
adapted  the  various  organization  of  limb,  the  di- 
versified power  of  sense,  the  certainty  of  instinct, 
the  aberration  of  passion.  In  the  attractive  force 
of  assimilation  may  be  placed  the  physical  basis 
of  self-love ;  and  even  the  continuation  of  species 
is  grafted  upon  it  by  the  connecting  medium  of 
pleasurable  sensation.  Organized  beings,  there- 
fore, must  be  considered  as  foci*  into  which  the 

*  Cuvier  Lemons  d'Anatomie  Coropar^e. 
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surrounding  elements  are  for  a  while  attracted,  and 
forced  to  enter  into  peculiar  combinations,  in  oX" 
der  to  perform  a  temporary  part  in  the^caconomy 
of  life;  and  from  which  they  are  then  eliminated 
and  thrown  off.     That  which  the  animated  being 
was  yesterday  it  ceases  to  be  to  day.     The  mate- 
rials of  which  it  is  compacted,    like  the  waters 
ofariver,*  are  passing   in  incessant  flux.     The 
organization  itself  submits  to  a  progressive,  but 
inevitable  alteration ;  and  the  moral  constitution 
Varies  with  the  physical  structure.    Passions  arise, 
tjrrannize,  subside,  and  disappear;  and  the  go- 
\'erning  principle  changes  with  the  successive  de- 
velopment of  particular  organs.      In  what  then 
does  the  identity  of  such  beings  consist  ?  not  in 
sameness  of  substance,  not  in  continuity  of  func- 
tion ;  for  if  so,  the  parent  and  offspring  would  be 
identified ;  not  in  conti&uity  of  perception,  for  per- 
<:eption  is  not  an  universal   attribute  of  organic 
existence.     Identity  can  alone  be  traced  in  those 
trains  of  acquired  action,   which,  arising  in  every 


•r-»" 


*  "Nous  sommes  r^ellemenf,  physiqaement  comme  un 
Aeore,  doot  tous  les  eaox  coaleDt  dans  an  floz  perpetael. 
C'«tt  le  m^me  fleove  par  son  lit,  ses  rives,  sa  soarce,  son  eni- 
boachnre,  par  tout  ce  ,qui  nCest  pas  lui;  mais  cbaog^eant  d 
tout  moment  son  eau,  qui  constitue  son  ^tre.  II  n'y  a  nulle 
identit^^  nulle  ro^mete  pour  ce  leuve." 

Diet.  Philos.  AtHcU  Identiti. 

The  comparison  of  human  life  to  the  flow  of  a  stream  form^ 
a  iiftTorite  image  with  the  poets  of  all  countries. 
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momeot  of  passed  existence,  influence  to  a  greater 
or  less  extent,  the  mode  of  being  in  all  that  suc- 
ceeds. 

The  functions  of  nutrition  (a  term  which  may 
conveniently  be  adopted  to  embrace  both  assimi- 
lation and  elimination),  together  with  those  sub- 
servient  to  the  reproduction  of  species,  include  all- 
the  phenomena,  necessarily  connected  with  the 
idea  of  life,  and  comprise  all  that  can  be  properly 
attributed  to  vegetable  existence. 

Perception  ha9  indeed  been  assigned  to  plants 
by  some  fanciful  writers,  in  compliance  with  no- 
tions more  poetic  than  philosophical.*     But  this 


*  See  Smith's  intodaction  to  Botany,  p.  8,  the  works  of 
Banrin,  &c«  The  facts  apon  which  this  notion  is  founded 
are  various  and  beautiful.  The  roots  of  trees,  in  approaching 
the  fottndations  of  a  waU  or  rock  which  they  cannot  penetrate, 
turn  aside  at  a  short  distance  before  they  arrive  at  the  obstacle. 
If  a  tree  stand  by  the  side  of  a  ditch^  the  roots  will  not  pur- 
sue their  usual  horizontal  course  so  as  to  become  exposed; 
but  they  suddenly  dip  down  perpendicularly  on  approaching 
tba  bank,  until  they  ^et  below  the  bottom  of  the  ditch,  when 
they  resume  their  natural  horizontal  tendency.  The  pheno- 
mena of  the  sensitive  plant,  of  the  Hedysarum  gyrans,.and  of 
the  Dionaea  muscicapa  have  likewise  contributed  to  the  supposi- 
tion of  vegetable  perception.  The  leaves  of  the  last  plant  are 
beset  with  thorns,  and  their  surface  secretes  a  sweet  liquor  very 
attractive  to  fiies.  At  the  instant  when  an  insect  touches  the 
surface  of  this  treacherous  apparatus,  the  two  lobes  of  the  leaf 
approximate,  and  the  thorns,  crossing  each  other,  pierce  the  un- 
fortunate animal^  in  a  manner  analogous  to  that  execrable  engine 
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faculty  is  iDtimately  connected  with  that  of  loco* 
motion,  to  which  alone  it  is  subaervieDt.  With- 
out perception  there  could  be  no  volition^  and  the 
oigans  of  loco*motion  could  not  be  thrown  into 
concatenated  action.  Without  the  power  of  4ivoid- 
ing  pain,  and  of  seeking  pleasure,  senaibitity  to 
external  impressions  would  form  a  condition  too 
miserable  to  be  pernaanent.  Such  a  condition 
the  poet  has  well  described  as  a  sepulchre  rather 
than  a  body : — 

—  — Ne  sol  qni  spirito  umano 

Alberto  in  qaesta  piaota  ro^s^a  et  dura* 
Ma  ciascun  altro  ancor.    Franco  o  Pagano, 
Che  lassi  i  membri  a  pi^  del]*  alte  mura, 
Astretto  e  qni,  da  nuovo  incanto  e  strano, 
Non  10  s'io  dica  in  corpo  6  ia  Sepoltura. 
Bono  di  sensi  animati  i  rami  ed  i  ironcbl, 
E  mecidial  sei  tu,  be  legno  trgncbi.* 

This  dispute,  like  many  others,  is  perhaps 
merely  verbal,  and  dependent  upon  the  greater  or 
less  degree  of  latitude  attached  to  the  word  per- 


of  selfishness  and  cupidity— ^the  man-trap.    The  Dro8«era,l<mgi« 
folia,  and  rotundifolia  present  a  similar  mechanism. 
*  Nor  yet  alone  my  spirit  is  confined 

Pent  up  within  this  hard  and  nigged  rind ; 

Bqt  eVry  wretcb,  in  bapless  fight  who  falls. 

Pagan  or  Frank,  by  Solyma's  bigh  walls^ 

Here  fixed  must  find  (to  magic  arts  a  slaye) 

« 

A  tree  bis  body,  or  bis  living  grave— 

Each  branch  alire  to  injury  and  pain. 

Who  fells  our  trunk  will  slay  us  s*er  agaia* 

TaBiQ  Ger.  Uh»  L  xiii.  43. 
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sphere  of  their  activity  exceeds  the  dimensions 
of  the  body,  which  extends  itself  in  every 
direction  qnder  thc^ir  impulse.  In  middle  life, 
assimilation  and  elimination  are  more  nearly 
equipoised,  but  still  the  balance  is  in  favour 
of  the  former ;  as  is  evinced  in  the  lateral  deve-* 
lopement  of  the  body,  the  squareness  of  frame 
and  corpulence,  incidental  to  that  period.  '  In 
old  age  the  eliminating  forces  acquire  the 
ajscendency,  as  is  indicated  by '  the  shrivelled 
skin,  and  extenuated  muscles  of  the  ^^  lean  arid 
slippered  pantaloon/' 

His  youthful  hose  well  saved,  a  world  too  wide 
For  his  shrunk  shanks. 

The  internal  organs  are  not  more  exempt  fromi 
this  law  than  the  rest  of  the  body ;  even  the 
bones  diminish  in  volume,  and  the  brain  itself 
becomes  smaller  as  life  advances;  a  circumstance 
to  which  unquestionably  must  be  attributed  the 
diminished  powers  of  thought,  and  oblivion  of 
past  events,  the  still  more  unlovely  attributes 
of  senility  and  decrepitude.* 

*.^^M^I  I  —<■*»—     I  I        I  I       I     ■  ■■    ■  I      I     ■   I  II  

*  The  stoics  in  treating  of  age  have  fallen  into  the  same 
austake  which  vitiates  their  discussions  on  evil  in  general ; 
they  have  denied  that  it  is  an  ill.  With  respect  to  the  sum 
total  of  nature  there  can  be  nothing  evil,  because,  in  itself 
iatus  teres  aique  rotundus,  it  is  unsusceptible  of  injury. 
la  this  sense  *^nihU  potest  malum  videri,  quod  naiurm 
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The  inltensity  of  the  assimilating  and  elimi- 
natii^  forces  inay  in  some  d^ree  be  measured  by 
the  rapidity  of  their  processes.  The  ofrganic  mrdvef« 
meuts  are  most  rapid  in  the  earliest  periods  of 
Existence;  and  they  slacken  as  life  advanced,  in  a 
degree,  less  than  prepprtionate  to  the  aritbmetical 
increase  of  age.  The  sudden  burst  of  vegetattoa 
which  distinguishes  the  cipring  of  the  year  is  an 
instance  of  this  law  ;  for  the  leaves  and  flowers  of 
perennial  vegetables  are  new  individuals,  having 
an  independent  Kfe  ;  and  tbey  are  in  all  respects, 
strictly  analogous  to  the  entire  plant  of  the  several 
annual  species. 

■*a^mmmmmmmmmm^mimm,mmmimmmmmmtmmmmmmmmmmtmmm^mmi^mmmMmmmmtmtmmmmmmmmm^mmtma»mmmmmm^mm^^- 

necessitas  afferai.  Bat  inaD  being  a  combiDation  |p«rishsble« 
and  susceptible  of  external  influence,  is  placed  in  many  cir- 
cumstances unfavourable  to  bis  permanence,  and  with  respect  to 
liiliMielf  positively  evil.  In  this  cstegory  old  age  is  deservedly 
placed;  it  is  generally  disease^  it  is  always  priTation  and  feeble- 
Bess;  and  thus  far.  mahtm  in  $e.  Bot  tbeogh  wrong  la  their  use  of 
language^the  stoics  must  ever  be  admired  for  their  elevated  views 
of  man's  nature,  and  for  their  constancy  in  warring  against  the 
chances  and  misfortunes  of  humanity.  The  inutility  of  lamen- 
tation over  the  lapse  of  life  should  silence  the  reasonable  man  ; 
itsinrpiety  should  awe  the- religious;  **quidentm  est  aliud 
gigantum  modo  bellare  cum  diis  nisi  natur€e  repugnare*"  But 
above  all,  the  progressive  alteration  in  the  feelings,  whicb 
accompanies  the  decline  of  life  will  prepare  the  mind  for  parting 
with  a  gift  no  longer  serviceable  to  its  possessor,  if  unavailing 
regrets  for  lost  opportunities,  or  e&travagant  designs  for  the 
future,  do  not  preserve  the  intelleet  in  a  preternatural  state  of 
i^tatioD* 

JE 
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Organic  existence  being  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval  of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de* 
stroyed.  Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect- 
ing this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates* 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
eminently  fallacious:,  since  it  is  impossible  to 
appreciate  the  proportion  of  food  consumed  in  the 
discharge  of  function,  or  eliminated  as  unfit  for  the 
-purposes  of  assimilation. 

Another  datum,  equally    unsafe,  is  the  time 

^required  for  the  healing  of  wounds,  and  the  ex- 

'  foliation,  or  separation  of  scales  of  dead  bone  from 

the  surrounding  healthy  mass.    For  t^is  time  is  by 

no  means  the  same  under  circumstances  apparently 

similar. 

A  very  common  opinion  supposes  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 
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of  its  substance  ;*  and  it  is  not  improbable  that 
in  parts  of  highly  developed  vitality,  and  of  fluid 
constitution,  there  may  be  an  incessant  flux  of  mat« 

« 

ter,  which  prevents  any  particle  from  remaining 
for  a  length  of  time  in  the  same  situation,  and 
hurries  it  forward  through  thiQ  eliminating  sys- 
tem, immediately  after  its  deposition  by  a  nutrient 
vessel.  In  this  case,  the  same  particle  must  per- 
form many  offices  in  the  system,  and  submit  to 
many  successive  changes  before  it  is  fitted  for  the 
purpose  of  excretion :  and  a  greater  degree  of 
probability  attaches  to  this  view  from  its  striking 
coincidence  with  the  known  ceconomy  of  means, 
and  variety  of  resources  presented  in  all  the  won- 
derous  and  almost  infinite  operations  of  nature. 

It  may  be  asked  whether  vitality,  in  any  case, 
subsists  in  total  independence  of  vital  motion ; 
or  to  use  apother  phrase,  whether  life  can  exert 
itself  otherwise  than  by  change.  The  eggs  of 
animals  and  vegetable  seeds  may  be  made  to  ger- 
minate at  the  end  of  very  long  periods  of  ap- 
parent inaction.  If  soil  be  taken  up  at  various 
depths  from  the  surface  and  exposed  to  the  air, 
the  difi^erent  specimens  will  not  unfrequently  ex- 
hibit each  its  own  peculiar  crop  of  weeds.  The 
seeds  of  these  plants  must  have  remained  buried 

from  the  very  remote  aeras  of  the  formation  of  the 

.1 ,    ■  ■     '    '    I    ■    ■ '  ' w ■■III. I II  ■  I   i»  I 

*  This  prapositioii  must  be  admitted  with  considerable  re- 
strictioiis.  Hjbeinatioo  i»  a  phenomenon  affording  a  remarkable 
exception  to  it. 

e2 
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ferent  organs.    Their  termination  varies  con- 
siderably, in  the  different  systemsof  organization. 
In  the  higher  classes  of  animals,*  in  which  they 
are  best  demonstrated,  they  unite  to  form   a 
common  trunk,  which  pours  its  contents  back 
into  the  circulating  system  ;   and  the  ultimate 
exclusion   of  the  effete  matter  is  proformed  by 
peculiar  orgaus,  termed  glands,  constructed  for 
that  specific  purpose.     The  intimate  nature  of 
the  changes,   by    which   these    processes .  are 
effected,  is  involved  in  the  deepest  obscurity. 
No  visible  difference  of  structure  exists  in  the 
ultimate  vessels  of  the  different  organs,  to  ex- 
plain the  causes,  by  which  bone  is  deposited^  in 
one  place,  in  another  muscle,  in  a  third  nervous 
matter,  &c.  &c.     The  whole  is  attributed  by 
physiologists  to  modifications  by  living  action  ; 
which   however  must  depend  upon  structural 
differences,  too  minute  to  be  followed  by  the 
human  senses. 

« 

The  simplest  and  most  general  idea  of  orga^ 
nisation  is  then  that  of  an  assemblage  of  tubes, 
commencing  upon  an  assimilating  aurfece,  and 
terminating  by  an  innumerable  multitude  of 
orifices,  having  power  to  form  matter  analogous 
to  that  of  the  different  organs  they  supply ;  and 
of  a  second  series,  beginning  from  all  parts  of 
the  organic  being  by  orifices  capable  of  cor- 
roding and  dissolving  its  several  substances  ; 
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aod  terminating  in  some  system,  from  which  the 
matter  so.corroded,  is  eliminated.  This  general 
idea  requires  very  many  important  modifications 
and  extensions,  to  adapt  it  to  the  peculiar  case 
of  each  different  organization  ;  modifications^ 
which  can  only  be  examined  in  succession,  and 
which  are  not  essential  to  the  present  subject 
of  enquiry. 

All  substances  are  not  indifferently  adapted 
to  the  business  of  assimilation  ;  each  species  of 
animal  and  plant  is  nourished  by  food  rendei^ed 
analogous,  to  it,  by  a  peculiar  constitution.  It 
is  a  necessary  condition  that  the  food  shotild 
contain  one  or  more  of  the  four  elements,  carbon, 
hydrogen,  oxygen,  and  azote,  which  conspire 
to  produce  animal  and  vegetable  forms.  The 
earths  and  metals  therefore  are  totally  incapable 
of  becoming  organized. 

The  food  is  rarely,  if  ever,  so  entirely  ana- 
logous to  the  substance  of  the  species  to  which 
it  afifords  nourishment,  as  to  be  adapted  to  im- 
mediate incorporation  ;  but  requires  certain 
intermediate  processes,  by  which  its  skctual 
combination  is  broken  up,  and  its  elements 
disposed  according  to  another  arrangement. 
In  the  simpler  forms  of  organization,  and  especi- 
ally iq  the  vegetable  kingdom,  these  processes? 
are  few  ;  but  in  proportion  as  the  elementary 
constitution  is  complex,  they  become  numerous 
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and  variiad:  in  man  and  the  bif  her  aniinals,  they 
include  digestion,  sanguification,  circa lation, 
i^pirat{on,and  nutrition'. 

A  substance,  in  order  to  be  susceptible  of 
these  processes,  must  not  only  contain  the 
elements  of  organic  matter,  but  must  hold  them 
in  combination,  by  affinities  less  energetic 
than  the  digestive  powera  of  the  individual  to 
wbi^  th^  are  to  be  assimilated.  Vegetables 
are  to  a  considerable  degree  capable  of  der^ng 
SU{>port  from  certain  inorganic  substances:  but 
animals  can  alone  be  maintained  by  food,  that 
has  already  been  organized  ;  some  apecies  even 
require  that  it  should  have  received  the  last 
degree  of  organization,  and  huve  previously 
termed  partf  of  other  animals. 

The  great  chain  of  cireated  beings  does  not 
therefore  co-exist  by  an  absolute,  but  by  a  pro- 
portionate, barmony  ;  the  existence  and  hap- 
piness of  some  individuals  beii^  thu^  rbiidered 
incompatible  with  that  of  others.  The  cruelty 
of  this  arrangement,  so  difficult  to  explain 
%MkAeis  any  dispensation,*  is  a  consequence, 
like  the  other  accidents  of  organization^  of  the 


^  It  is  however  maoifest  that  no  more  is  lost  tbao  is 
and  that  what  is  evil  ta  the  sufferer,  is  positive  good,  to  the 
ialRetor.  Still,  every  sentient  bein^  is  in  itself  an  whole, 
and  losy  justly  stigiaatiia  as  evil*  all  arrangements  hostile  to 
its  own  well  baio|m  # 
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chemieal  ptoperties  of  certaie  substances,  and 
of  tbeir  lelatioOB  to  the  living  forces,  of  which 
given  aaitnated  arrangements  are  susceptible.  It 
is  a  phyak^l  nerassity,  connected  with  the  most 
geoend  kwsof  matter,  and  forms  an  inevitable 
part  cf  die  whole  system  of  things,  embraced  by 
the.  term  nature. 

The:  aeMmilating  and  eliminating  functions 
b^ng  the  supplementa  to  chemical  attraction, 
they  prevail  in  the  cfifferent  organized  structures 
in.  pr<HK>rtion'  to  tbe  delicacy  of  their  elemehtary 
constitution.     The  flesh  of  red  blooded  ani- 
mals is  the  most  elaborated  product  of  organi* 
zation ;  and  the  intenaity  of  their  vital  force  is 
at  the  same  time  the  greatest.     In  descending 
through  the  scale  of  beings,   to  the  simplest 
vegetable  forms,  every  modification  of  sensibility 
is  accompanied  by  a  corresponding  alteration  fn 
structure,  more  nearly  approaching  towards  the 
cheinieat  amingements  of  the  same  elements.  At 
the  lowest  point  of  the  scale,  the  exertion  of 
vital  force  is  so  trifling,  that  it  is  rather  credited 
on  analogy^  than  acknowledged  by  tbe  sensgs. 
Between  the   assimilating  and  eliminating 
forces  there  is  uniformly  a  definite  proportion, 
wbieh  is  alone  compatible  with   healthy  ex-» 
istenoe.      This  proportion,     however,    differs 
widely  in  the  different  stages  of  life.     In  youth 
the  assimilating     powers     predominate ;    the 
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sphere  of  their  activity  exceeds  the  dimensioDs 
of  the  body,  which  extends  itself  in  every 
direction  under  thejr  impulse.  In  middle  life, 
assimilation  and  elimination  are  more  nearly 
equipoised,  but  still  the  balance  is  in  favour 
of  the  former ;  as  is  evinced  in  the  lateral  deve-' 
lopement  of  the  body,  the  squareness  of  frame 
and  corpulence,  incidental  to  that  period.  ^  In 
old  age  the  eliminating  forces  acquire  the 
ascendency,  as  is  indicated  by '  the  shrivelled 
skin,  and  extenuated  mui3cles  of  the  '^  lean  arid 
slippered  pantaloon.'' 

His  youthful  hose  well  saved,  a  world  too  wide 
For  his  shrunk  shanks. 

The  internal  organs  are  not  more  exempt  from 
this  law  than  the  rest  of  the  body  ;  even  the 
bones  diminish  in  volume,  and  the  brain  itself 
becomes  smaller  as  life  advances ;  a  circumstance 
to  which  unquestionably  must  be  attributed  the 
diminished  powers  of  thought,  and  oblivion  of 
past  events,  the  still  more  unlovely  attributes 
of  senility  and  decrepitude.* 

*  The  stoics  in  treating  of  age  have  fallen  into  the  same 
austake  which  vitiates  their  discussions  on  evil  in  general ; 
they  have  denied  that  iC  is  an  ill.  With  respect  to  the  sum 
total  of  nature  there  can  be  nothing  evil,  because,  in  itself 
toius  teres  atque  roiundus,  it  is  unsusceptible  of  injury. 
la  this  sense  *^nihii  potest  maium  videri,  quod  natura 
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The  intensity  of  the  assimilating  and  elimi- 
nating forces  may  in  some  degree  be  measured  by 
the  rapidity  of  their  processes.  The  organic  mdve* 
ments  are  most  rapid  in  the  earliest  periods  of 
existence;  and  they  slacken  as  life  advances,  in  a 
degree,  less  than  prepprtionate  to  the  arithmetical 
increase  of  age.  The  sudden  burst  of  vegetatioQ 
which  distinguishes  the  upring  of  the  year  is  an 
instance  of  this  law  ;  for  the  leaves  and  jQowers  of 
perennial  vegetables  are  new  individuals^  having 
an  independent  hfe  ;  and  tbey  are  in  all  respects, 
strictly  analogous. to  the  entire  plant  of  the  several 
annual  species. 

^*— —         I      III  Wil^— I^Wi— — MB^*^— — — — — — (i— fc— irafc— MfciMI^M— ^ 

neeessitas  afferoM.  But  man  being  a  combination  perishable^ 
and  susceptible  of  external  iniSuence,  is  placed  in  many  cir- 
comstances  nnfavoarable  to  his  permanence,  and  with  respect  to 
liitBself  positively  evil.  In  this  category  old  age  is  deservedly 
placed;  it  is  generally  disease,  it  is  alwaye  privaiton  and  U^\A^ 
Bess;  and  thus  far.  moliim  tn  f «•  Bot  tbeagfa  wrong  ia  their  use  of 
language,  the  stoics  must  ever  be  admired  for  their  elevated  views 
of  man*s  nature,  and  for  their  constancy  in  warring  against  the 
chances  and  misfortunes  of  humanity.  The  inutility  of  lamen- 
tation over  the  lapse  of  life  should  silence  the  reasonable  man ; 
its  impiety  should  awe  the-  religious ;  **  qvM  aitm  est  aliud 
giganium  modo  bellare  cum  diU  nisi  naiuns  repugnare**'  But 
above  all,  the  progressive  alteration  in  the  feelings,  whicb 
accompanies  the  decline  of  life  will  prepare  the  mind  for  parting 
with  a  gift  no  longer  serviceable  to  its  possessor,  if  unavailing 
regrets  for  lost  opportunities^  or  ettravagant  designs  for  the 
future,  do  not  preserve  the  intelleet  in  a  preternatural  state  of 
ftgitatioB* 
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Organic  existence  beiag  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de« 
stroyed.  Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect- 
ing  this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates. 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
eminently  fallacious:  since  it  is  impossible  to 
appreciate  the  proportion  of  food  consumed  in  the 
discharge  of  function,  or  eliminated,  as  unfit  for  the 
-purposes  of  assimilation. 

Another  datum,  equally  unsafe,  is  the  time 
'required  for  the  healing  of  wounds,  and  the  ex- 
foliation, or  separation  of  scales  of  dead  bone  from 
the  surrounditig  healthy  mass.  For  t^is  time  is  by 
no  means  the  same  under  circumstances  apparently 
similar. 

A  very  common  opinion  supposeis  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 
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of  its  substance  ;*  and  it  is  not  improbable  that 
in  parts  of  highly  developed  vitality,  and  of  fluid 
constitution,  there  may  be  an  incessant  flux  of  mat« 
ter,  which  prevents  any  particle  from  remaining 
for  a  length  of  time  in  the  same  situation,  and 
hurries  it  forward  through  th^  eliminating  sys- 
tem, immediately  after  its  deposition  by  a  nutrient 
vessel.  In  this  case,  the  same  particle  must  per- 
form many  offices  in  the  system,  and  submit  to 
many  successive  changes  before  it  is  fitted  for  the 
purpose  of  excretion :  and  a  greater  degree  of 
probability  attaches  to  this  view  fi'om  its  striking 
coincidence  with  the  known  ioeconomy  of  saeans^ 
and  variety  of  resources  presented  in  all  the  won- 
derous  and  almost  infinite  operations  of  nature. 

It  may  be  asked  whether  vitality,  in  any  case, 
subsists  in  total  independence  of  vital  motion ; 
or  to  use  a|iother  phrase,  whether  life  can  exert 
itself  otherwise  than  by  change.  The  eggs  of 
animals  and  vegetable  seeds  may  be  made  to  ger- 
minate at  the  end  of  very  long  periods  of  ap- 
parent inaction.  If  soil  be  taken  up  at  various 
depths  from  the  surface  and  exposed  to  the  air, 
the  difierent  specimens  will  not  unfrequently  ex- 
hibit each  its  own  peculiar  crop  of  weeds.  The 
seeds  of  these  plants  must  have  remained  buried 
from  the  very  remote  aeras  of  the  formation  of  the 

*  This  prepositioil  must  be  admitted  with  considerable  re- 
strictioBs.  Hjbeniatioa  is  a  phenoraeDon  affording  a  remarkable 
exception  to  it. 

e2 


5i  CHARACTER  A JIB  CAUSES  Of' 

successive  strata,  and  this  fitct  should  seem  U>  ntt^ 
swer  the  question  in  the  affirmative.  ^  But  it 
would  be  difficult  to  determine  whether  the  p^- 
manence  of  these  forms  is  a  consequence  of  their 
organization,  or  depends  solely  on  chemical  affi'-. 
nity ;  that  is,  whether  life  in  this  instance  is  con- 
tinuous,  or  exists  merely  as  a  contingent  poten* 
tiality.  In  the  absence  of  experiment,  it  maybe 
stated  that  analogical  reasoning  is  in  favour  of 
the  latter  alternative^  Life  is  known  exclusively 
by  function;  function  implies  movement ;  move- 
ment change;  and  change  dissolution.  To  this 
must  be  added,  that  vegetable  seeds,  when  pre- 
served from  the  influence  of  air  and  moisture,  are 
forms  but  little  liable  to  decay,  and  may  well  be 
supposed  to  owe  their  durability  entirely  to  their 
chemical  constitution. 

Assimilation  and  elimination,  the  conditions  of 
organic  existence,  are  the  great  end  to  which  all 
the  faculties  and  functions  of  the  most  complex 
living  beings  refer.  To  their  accomplishment  are 
adapted  the  various  organization  of  limb,  the  di- 
versified power  of  sense,  the  certainty  of  instinct, 
the  aberration  of  passion.  In  the  attractive  force 
of  assimilation  may  be  placed  the  physical  basis 
of  self-love;  and  even  the  continuation  of  species 
is  grafted  upon  it  by  the  connecting  medium  of 
pleasurable  sensation.  Organized  beings,  there- 
fore, must  be  considered  as  /oct,*  into  whi.ch  the 


*  Cnvter  Le^ns  d'Anatomie  Compar^e. 
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surroonding  elements  are  for  a  while  attracted,  and 
forced  to  enter  into  peculiar  combinations,  in  or<^ 
der  to  perform  a  temporary  part  in  thececonomy 
of  life ;  and  from  which  they  are  then  eliminated 
^nd  thrown  off.    That  which  the  animated  being 
was  yesterday  it  ceases  to  be  to  day.     The  mate- 
rials  of  which  it  is  compacted,    like  the  waters 
of  a  river,*  are  passing   in  incessant  flux.     The 
organization  itself  submits  to  a  progressive,  but 
inevitable  alteration ;  and  the  moral  constitution 
Varies  with  the  physical  structure.    Passions  arise, 
tyrannize^  subside,  and  disappear;  and  the  go- 
\'erning  principle  changes  with  the  successive  de- 
velopment of  particular  organs.      In  what  then 
does  the  identity  of  such  beings  consist  ?  not  in 
sameness  of  substance,  not  in  continuity  of  func- 
tion ;  for  if  so,  the  parent  and  offspring  would  be 
identified;  not  in  continuity  of  perception,  for  per- 
<;eption  is  not  an  universal   attribute  of  organic 
existence.     Identity  can  alone  be  traced  in  those 
trains  of  acquired  action,  which,  arising  in  every 


*  **Nou8  sommes  r^ellement,  physiquement  comme  uo 
fleoTe,  doot  tous  les  eaax  coalent  dans  an  flax  perpetnel. 
G'ett  ie  m^me  fleove  par  son  lit,  ses  rireSf  sa  source^  son  eni- 
boachore,  par  tout  ee  ,qui  iCest  pas  lui;  mais  cbaogeant  d 
tout  moment  son  eau,  qui  constitue  son  ^tre.  II  n'y  a  nulle 
identit^^  nulle  m^mete  pour  ce  ieuve." 

Diet.  Philos.  Article  Identiti. 

The  comparison  of  human  life  to  the  flow  of  a  stream  form^ 
a  lEiToiite  image  with  the  poets  of  all  countries. 
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and  VftHied :  in  man  and  the  bif  her  aniinals,  tbey 
include  digestton,  sanguification,  circulationt 
i^piration,and  nutrttton'. 
.  A  substance)  in  order  to  be  susceptible  of 
these  processes,  must  not  only  contain  the 
elemeois  of  organic  matter,  but  must  hold  them 
in  combination,  by  affinities  less  energetic 
than  the  digestive  powers,  of  the  individual  to 
whfcil  th^  are  to  be  assimilated.  Vegetables 
are  to  a  considerable  degree  capable  of  deriving 
support  from  certain  inorganic  substances:  but 
animals  can  alone  be  maintained  by  food,  that 
has  already  been  organized  ;  some  apecies  even 
require  that  it  should  have  received  the  last 
degree  of  organization,  and  have  previously 
formed  partf  of  other  animals. 

The  great  chain  of  ci^eated  beings  does  not 
therefore  co-exist  by  an  absolute,  but  by  a  pro- 
portionate, barmony  ;  the  existence  and  hap- 
pineas  of  some  individuals  being  thm  rendered 
incompatible  with  that  of  others*  The  cruelty 
of  this  arrangement,  so  difficult  to  elxplain 
iuidfiff  any  dispensation,*  is  a  consequence, 
like  the  other  accidents  of  organizatton^  of  the 


n0im^t'mmmmmm^m0M^f'^mm0tm9mmmm-''9^f^'''mmi^ 


*  It  b  howeirer  maoifest  that  no  more  is  lost  ikm  is  gained, 
and  that  what  is  evil  to  the  sufferer,,  is  positive  good,  to  the 
isAetor.  Still,  every  sentient  heing  is  in  itself  an  whole, 
and  taay  jusUy  stigSMttiie  as  ^vM*  all  arrangements  hostile  to 
its  own  well  beiii|§*  ^ 
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chmmcal  piopertiM  of  certaia  aubstancM,  and 
of  tiiair  lelatiofis  to  tlie  living  forces,  of  which 
givai  ttQiauited  arrai^ttitients  are  susceptible.  It 
it  a  pbyaical  necessity,  connected  with  the  most 
general  kwaof  matter,  and  forms  an  inevitable 
part  of  the  whole  system  of  things,  embraced  by 
the  term  nature. 

The  aeMoniilatii^  and  eliminating  functions 
b^ng  the  supplementa  to  chemical  attraction, 
they  prevail  in  the  different  organized  structures 
ia  proportion-  to  the  delicacy  of  their  elementary 
constitution.     The  flesh  of  red  blooded  ani- 
mals is  the  most  elaborated  product  of  organic 
zation ;  and  the  intenaity  of  their  vital  force  is 
at  the  same  time  the  greatest.     In  descending 
through  the  scale  of  beings,   to  the  simplest 
v^etable  forms,  every  modification  of  sensibility 
is  accompanied  by  a  correaponding  alteration  fn 
structure,  more  nearly  approaching  towards  the 
chemical  arrangements  of  the  same  elements.  At 
the  lowest  pcrint  of  the  scale,  the  exertion  of 
vital  force  isso  trifling,  that  it  is  rather  credited 
on  analogy,  than  agknowledged  by  the  sensgs. 
Between  the   assimilating  and  eliminating 
forces  there  is  uniformly  a  definite  proportion, 
which  is  alone  compatible  with   healthy  ex-^ 
istenoe.      This  proportion,     however,    differs 
widely  in  the  different  stages  of  life.     In  youth 
the  assimilating     powers     predominate  ;    the 
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sphere  of  their  activity  exceeds  the  dimensioDs 
of  the  body»  which  extends  itself  in  every 
direction  under  thc^ir  impulse.  In  middle  life, 
assimilation  and  elimination  are  more  nearly 
equipoised,  but  still  the  balance  is  in  favour 
of  the  former ;  as  is  evinced  in  the  lateral  deve-* 
lopement  of  the  body,  the  squareness  of  frame 
and  corpulence,  incidental  to  that  period.  '  In 
old  age  the  eliminating  forces  acquire  the' 
ajscendency,  as  is  indicated  by '  the  shrivelled 
skin,  and  extenuated  muscles  of  the  '^  lean  arid 
slippered  pantaloon/' 

His  youthful  hose  well  saved,  a  world  too  wide 
For  his  shrunk  shanks. 

The  internal  organs  are  not  more  exempt  fromi 
this  law  than  the  rest  of  the  body ;  even  the 
bones  diminish  in  volume,  and  the  brain  itself 
becomes  smaller  as  life  advances ;  a  circumstance 
to  which  unquestionably  must  be  attributed  the 
diminished  powers  of  thought,  and  oblivion  of 
past  events,  the  still  more  unlovely  attributes 

of  senility  and  decrepitude.* 

.11  ■    >  '    '  

*  The  stoics  in  treating  of  age  have  fallen  into  the  same 
mistake  which  vitiates  their  discussions  on  evil  in  general ; 
they  have  denied  that  it  is  an  ill.  With  respect  to  the  sum 
total  of  nature  there  can  be  nothing  evil,  because,  in  itself 
iaius  teres  aique  rotundus,  it  is  unsusceptible  of  injury. 
In  this  sense  *^n%hii  potest  malum  videri,  quod  natura 
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«  <  ;  • 

The  intensity  of  the  assimilating  and  elimi* 
nati%  forces  inay  in  tome  degree  te  measured  by 
the  rapidity  of  their  processes.  The  ofi^ntc  mrdvef* 
meats  are  most  rapid  in  the  earliest  periods  of 
^xidtence;  and  they  slacken  as  life  advances,  in  a 
d^re^,  lesd  than  prepprtionate  to  the  arithmetical 
increase  of  age.  The  sudden  burst  of  vegetatioa 
which  distinguishes  the  itpring  of  the  year  is  an 
instance  of  this  law  ;  for  the  leaves  and  flowers  of 
perennial  vegetables  are  new  individuals,  having 
an  independent  bfe  ;  and  they  are  in  all  respects, 
strictly  analogous  to  the  entire  plant  of  the  several 
annual  species. 


neeessitas  qfferai.  Bot  maa  being  a  combioation  fitrishable, 
and  susceptible  of  external  influence,  is  placed  in  many  cir- 
comstances  unfavourable  to  his  permanence,  and  with  respect  to 
liitoelf  positively  evil.  In  this  category  old  age  is  deservedly 
placed;  it  is  generally  disease,  it  is  always  privatton  and  feebie- 
aess;  and  thas  far,  nudum  in  s«.  Bot  tbaogh  wrong  in  their  nse  of 
language,  the  stoics  must  ever  be  admired  for  their  elevated  views 
of  man's  nature,  and  for  their  constancy  in  warring  against  the 
chances  and  misfortunes  of  humanity.  The  inutility  of  lamen- 
tation over  the  lapse  of  life  should  silence  the  reasonable  man ; 
itaiarpiety  should  awe  the- religious;  '^quidenim  est  aHud 
g^^antum  modo  bellare  cum  dils  nisi  naiura  repugnareJ^'  But 
above  all,  the  progressive  alteration  in  the  feelings,  wbicb 
accompanies  the  decline  of  life  will  prepare  the  mind  for  parting 
with  a  gift  no  longer  serviceable  to  its  possessor,  if  unavailing 
regrets  for  lost  opportunities,  or  extravagant  designs  for  the 
futore,  do  not  preserve  the  intelleet  in  a  preternatural  state  of 
agitation. 

K 
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Organic  existence  being  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de- 
stroyed. Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect- 
ing this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates. 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
eminently  fallacious:  since  it  is  impossible  to 
appreciate  the  proportion  of  food  consumied  in  the 
discharge  of  function,  or  eliminated  as  unfit  for  the 
•purposes  of  assimilation. 

Another  datum,  equally  unsafe,  is  the  time 
'required  for  the  healing  of  wounds,  and  the  ex- 
foliation, or  separation  of  scajes  of  dead  bone  from 
the  surrounditig  healthy  mass.  For  t^is  time  is  by 
no  means  the  same  under  circumstances  apparently 
similar. 

A  very  common  opinion  supposes  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 
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of  its  substance  ;*  and  it  is  not  improbable  that 
in  parts  of  highly  developed  vitality,  and  of  fluid 
constitution,  there  may  be  an  incessant  flux  of  mat« 
ter,  which  prevents  any  particle  from  remaining 
for  a  length  of  time  in  the  same  situation,  and 
hurries  it  forward  through  thiQ  eliminating  sys- 
tem, immediately  after  its  deposition  by  a  nutrient 
vessel.  In  this  case,  the  same  particle  must  per- 
form many  offices  in  the  system,  and  submit  to 
many  successive  changes  before  it  is  fitted  for  the 
purpose  of  excretion :  and  a  greater  degree  of 
probability  attaches  to  this  view  from  its  striking 
coincidence  with  the  known  oeconomy  of  means, 
and  variety  of  resources  presented  in  all  the  won- 
derous  and  almost  infinite  operations  of  natufe. 

It  may  be  asked  whether  vitality,  in  any  case, 
subsists  in  total  independence  of  vital  motion ; 
or  to  use  a|K>ther  phrase,  whether  life  can  exert 
itself  otherwise  than  by  change.  The  eggs  of 
animals  and  vegetable  seeds  may  be  made  to  ger- 
minate at  the  end  of  very  long  periods  of  ap- 
parent inaction.  If  soil  be  taken  up  at  various 
depths  from  the  surface  and  exposed  to  the  air, 
the  difierent  specimens  will  not  unfrequently  ex- 
hibit each  its  own  peculiar  crop  of  weeds.  The 
seeds  of  these  plants  must  have  remained  buried 
from  the  very  remote  aeras  of  the  formation  of  the 

*  This  prepositioii  must  be  admitted  with  considerable  re- 
strictioBs.  Hybernatioa  ia  a  phenomenon  affording  a  remarkable 
exception  to  it. 
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successive  strata,  and  this  fact  should  seem  (a  aff« 
swer  the  question  in  the  affirmative.  ^  But  \t 
would  be  difficult  to  determine  whether  the  per- 
manence of  these  forms  is  a  consequence  of  their 
organization,  or  depends  solely  on  chemical  affi'- : 
nity ;  that  is,  whether  life  in  this  instance  is  con«- 
tinuous,  or  exists  merely  as  a  contii^ent  poten- 
tiality.  In  the  absence  of  experiment,  it  maybe 
stated  that  analogical  reasoning  is  in  favour  of 
the  latter  alternative.  Life  is  known  exclusively 
by  function;  function  implies  movement ;  move- 
ment change;  and  change  dissolution.  To  this 
must  be  added,  that  vegetable  seeds,  when  pre- 
served from  the  influence  of  air  and  moisture,  are 
forms  but  little  liable  to  decay,  and  may  well  be 
supposed  to  owe  their  durability  entirely  to  their 
chemical  constitution. 

Assimilation  and  elimination,  the  conditions  of 
organic  existence,  are  the  great  end  to  which  all 
the  faculties  and  functions  of  the  most  complex 
living  beings  refer.  To  their  accomplishment  are 
adapted  the  various  organization  of  limb,  the  di- 
versified power  of  sense,  the  certainty  of  instinct, 
the  aberration  of  passion.  In  the  attractive  force 
of  assimilation  may  be  placed  the  physical  basit 
of  aelf-love;  and  even  the  continuation  of  species 
is  grafted  upon  it  by  the  connecting  medium  of 
pleasurable  sensation.  Organized  beings,  there- 
fore, must  be  considered  as  foch^  into  which  the 


*  Covier  Le^ns  d'Anatomie  Coinpar^e. 
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sorroundtog  elements  are  for  a  while  attractedt  and 
forced  to  enter  into  peculiar  combinationg,  in  or-^ 
der  to  perform  a  temporary  part  in  the- oeconoroy 
of  life ;  and  from  which  they  are  then  eliminated 
^nd  thrown  off.  That  which  the  animated  being 
was  yesterday  it  ceases  to  be  to  day.  The  mate- 
rials of  which  it  is  compacted,  like  the  waters 
of  a  river,*  are  passing  in  incessant  flux.  The 
organization  itself  submits  to  a  progressive,  but 
inevitable  alteration;  and  the  moral  constitution 
Varies  with  the  physical  structure.  Passions  arise, 
tyrannize,  subside,  and  disappear;  and  the  go- 
verning principle  changes  with  the  successive  de- 
velopment of  particular  organs.  In  what  then 
does  the  identity  of  such  beings  consist  ?  not  in 
sameness  of  substance,  not  in  continuity  of  func- 
tion ;  for  if  so,  the  parent  and  offspring  would  be 
identified;  not  in  continuity  of  perception,  for  per- 
ception is  not  an  universal  attribute  of  organic 
existence.  Identity  can  alone  be  traced  in  those 
trains  of  acquired  action,   which,  arising  in  every 


*  **Nou8  Bomines  rdellement,  physiqaement  comme  un 
Aenre,  dont  toas  les  eanx  coolent  dans  an  floz  perpetnel. 
G*Mt  le  rn^me  fleave  par  son  lit,  ses  rires^  sa  soorce,  son  em- 
boachore,  par  tout  ee  ,qui  n'esi  pas  lui;  mais  cbangeant  d 
tout  moment  son  eau,  qui  constitue  son  ^tre.  II  n'y  a  nulle 
identity,  nuHe  m^mete  pour  ce  ieuve." 

DicU  Philos.  ArticU  IdentitL 

The  comparison  of  human  life  to  the  flow  of  a  stream  forms 
a  favorite  image  with  the  poets  of  all  countries. 
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and  variiad:  in  man  and  the  bif  b«r  aniinals,  they 
include  digestion,  sanguiBcatioo,  circulation, 
r^piration,and  nutrition; 

A  substance,  in  order  to  be  susceptible  of 
these  processes,  must  not  only  contain  the 
elements  of  organic  matter,  but  must  hold  them 
in  combination,  by  aflhiities  less  energetic 
than  the  digestive  powera  of  the  individual  to 
wbidl  th^  are  to  be  assimilated.  Vegetables 
are  to  a  coUMderable  degree  capable  of  deriving 
support  from  certain  inorganic  substances:  but 
animals  can  alone  be  maintained  by  food,  that 
has  already  been  organized  ;  some  apecieseven 
require  that  it  should  have  received  the  last 
degree  of  organization,  and  have  previously 
formed  part*  of  otlmr  animals^ 

The  great  chain  of  cireated  beings  does  not 
therefore  co-exist  by  an  absolute,  but  by  a  pro- 
portionate, barmony  ;  the  existence  and  hap- 
ptneas  of  some  individuals  being  thus  rendered 
incompatible  with  that  of  others*  The  cruelty 
of  this  arrangement,  so  difficult  to  explain 
^uider  any  dispensation,*  is  a  consequence, 
like  the  other  accidents  of  organization^  of  the 

*  It  IS  however  masifest  that  no  more  U  lost  than  is  gaiiiedy 
and  that  what  is  evil  ta  the  snfferery.  ia  positive  good,  to  the 
iaflletor.  dtill,  every  sentient  hein^  is  in  itself  an  whole* 
and  taay  jostly  stigiaatiise  as  offl*all  arrangements  hostile  to 
its  own  well  beMi||*  * 
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chmniiral  piopertiet  of  certaia  ftubstances,  and 
of  tlieir  lelaticuis  to  the  living  forcas,  of  which 
given  aoitBated  arrai^ttienta  are  susceptible.  It 
it  a  physical  necessity,  conoected  with  the  most 
geoeial  hwa  of  matter,  and  forms  an  inevitable 
part  of  tiie  whole  ^stem  of  things,  embraced  by 
the.  term  nature. 

The  aaMmilating  and  eliminating  functions 
b^ng  the  supplements  to  chemical  attraction, 
they  pravail  in  the  different  organized  structures 
in.  proportion  to  the  delicacy  of  their  elementary 
constitution.    The  flesh  of  red  blooded  ani- 
mals is  the  most  elaborated  product  of  organi*^ 
zation ;  and  the  intensity  of  their  vital  force  is 
at  the  same  time  the  greatest.     In  descending 
through  the  scale  of  beings,   to  the  simplest 
vegetable  forms,  every  modification  of  sensibility 
is  accompanied  by  a  corresponding  alteration  fn 
structure,  more  nearly  approaching  towards  the 
chemical  arrangements  of  the  same  elements.  At 
the  lowest  pmnt  of  the  scale,  the  exertion  of 
vital  force  is  so  trifling,  that  it  is  rather  credited 
on  analogy,  than  acknowledged  by  the  senses. 

"  Between  the  assimilating  and  eliminating 
forces  there  is  uniformly  a  definite  proportion, 
which  is  alone  compatible  with  healthy  ex-^ 
istenoe.  This  proportion,  however,  diflfers 
widely  in  the  different  stages  of  life.  In  youth 
the  assimilating     powers     predominate  ;    the 


I 
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sphere  of  their  activity  exceeds  the  dttnensions 
of  the  body»  which  extends  itself  in  every 
direction  under  thejr  impulse.  In  middle  life, 
assimilation  and  elimination  are  more  nearly 
equipoised,  but  still  the  balance  is  in  favour 
of  the  former ;  as  is  evinced  in  the  lateral  deve-' 
lopement  of  the  body,  the  squareness  of  frame 
and  corpulence,  incidental  to  that  period.  ^  In 
old  age  the  eliminating  forces  acquire  the 
asQendency,  as  is  indicated  by 'the  shrivelled 
skin,  and  extenuated  muscles  of  the  ^^  lean  arid 
slippered  pantaloon.'' 

His  youthful  hose  well  saved,  a  world  too  wide 
For  bis  shrunk  shanks. 

The  internal  organs  are  not  more  exempt  from 
this  law  than  the  rest  of  the  body ;  even  the 
bones  diminish  in  volume,  and  the  brain  itself 
becomes  smaller  as  life  advances ;  a  circumstance 
to  which  unquestionably  must  be  attributed  the 
diminished  powers  of  thought,  and  oblivion  of 
past  events,  the  still  more  unlovely  attributes 

of  senility  and  decrepitude.* 

.1  "  .  ■    ■  '    ■ 

*  The  stoics  in  treating  of  age  have  falhen  into  the  same 
ottstake  which  vitiates  their  discussions  on  evil  in  general ; 
thej  have  denied  that  it  is  an  ill.  With  respect  to  the  sum 
total  of  nature  there  can  be  nothing  evil,  because,  in  itself 
totus  teres  atque  rotundus,  it  is  unsusceptible  of  injury. 
la  this  sense  *^  nihil  potest  maium  videri,  quod  naturae 
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The  idtensity  of  the  assimilating  and  elimi- 
natiiig  forces  may  in  some  degree  be  measured  by 
the  rapidity  of  their  processes.  The  organic  mdvef- 
ments  are  most  rapid  in  the  earliest  periods  of 
existence;  and  they  slacken  as  life  ad  trances,  in  a 
degree,  less  than  prepprtionate  to  the  arithmetical 
increase  of  age.  The  sudden  burst  of  vegetatioa 
which  distinguishes  the  spring  of  the  year  is  an 
instance  of  this  law  ;  for  the  leaves  and  jQowers  of 
perennial  vegetables  are  new  individuals,  having 
an  independent  tife  ;  and  they  are  in  all  respects, 
strictly  analogous  to  the  entire  plant  of  the  several 
annual  species. 

-maimmm^mmmmm^^mmmmmm^mtmmmmmmmmtmmmmmammm^mmi^mmam^ammm^»ma^ummamtmmtmim^tmitmmmmmmm»m^ 

neeessitas  afferai.  Bat  man  being  a  Gombination  ptrishable, 
and  susceptible  of  external  influence,  is  placed  in  manj  cir« 
cumstances  un favourable  to  his  permanence,  and  with  respect  to 
bilnself  positively  evil.  In  this  category  old  age  is  deservedly 
placed;  it  is  generally  disease,  it  is  always  privatton  and  kit\A^ 
aess;  and  thus  for,  molusi  tn  s«.  Bot  tbeogh  wrong  in  their  nse  of 
language,  the  stoics  must  ever  be  admired  for  their  elevated  views 
of  man*s  nature,  and  for  their  constancy  in  warring  against  the 
chances  and  misfortunes  of  humanity.  The  inutility  of  lamen- 
tation over  the  lapse  of  life  should  silence  the  reasonable  man  ; 
itsiavpiety  should  awe  the- religious;  ^^qutdemm  est  aliud 
gigmUum  modo  bellare  cum  dits  nisi  naiurte  repugnart.**  Bat 
above  all,  the  progressive  alteration  in  the  feelings,  which 
accompanies  the  decline  of  life  will  prepare  the  mind  for  parting 
with  a  gift  no  longer  serviceable  to  its  possessor,  if  unavailing 
regrets  for  lost  opportunities,  or  extravagant  designs  for  the 
future,  do  not  preserre  the  intelleet  in  a  preternatural  state  of 
i^tatioD* 


M  CHARACTER    ANB    CAUSES  OF 

Organic  existence  being  maintained  by  the 
successive  deposit  of  new  elements,  and  the  re- 
moval of  their  original  substance,  the  material 
identity  must  in  a  certain  time  be  totally  de* 
stroyed.  Various  opinions  have  been  entertained 
respecting  the  precise  period  necessary  for  effect- 
ing this  change  in  the  human  body  ;  and  different 
data  have  been  adopted  in  forming  these  estimates* 

The  ratio  of  the  daily  supply  of  food  to  the 
whole  weight  of  the  body  is  a  ground  of  argument 
eminently  fallacious:  since  it  is  impossible  to 
lippreciate  the  proportion  of  food  consumed  in  the 
discharge  of  function,  or  eliminated  as  unfit  for  the 
purposes  of  assimilation. 

Another  datum,  equally  unsafe,  is  the  time 
'required  for  the  healing  of  wounds,  and  the  ex- 
'  foliation,  or  separation  of  scales  of  dead  bone  from 
the  surrounding  healthy  mass.  For  t^is  time  is  by 
no  means  the  same  under  circumstances  apparently 
similar. 

A  very  common  opinion  supposes  a  complete 
revolution  of  the  whole  man  in  about  forty  days. 
But  as  every  organ  differs  in  structure,  so  it  varies 
in  functional  force,  and  in  rapidity  of  decompo- 
sition and  renovation.  Bone  possesses  one  degree 
of  energy,  muscle  another,  membrane  a  third;  and 
the  revolutions  of  each  must  be  governed  by  their 
own  peculiar  laws.  In  general  the  movements  of 
a  part  are  slow,  in  proportion  to  the  condensation 
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of  its  substance  ;*  and  it  is  not  improbable  that 
in  parts  of  highly  developed  vitality,  and  of  fluid 
constitution,  there  may  be  an  incessant  flux  of  mat- 

4 

ter,  which  prevents  any  particle  from  remaining 
for  a  length  of  time  in  the  same  situation,  and 
hurries  it  forward  through  th^  eliminating  sys- 
tem, immediately  after  its  deposition  by  a  nutrient 
vessel.  In  this  case,  the  same  particle  must  per- 
form many  offices  in  the  system,  and  submit  to 
many  successive  changes  before  it  is  fitted  for  the 
purpose  of  excretion :  and  a  greater  degree  of 
probability  attaches  to  this  view  from  its  striking 
coincidence  with  the  known  oeconomy  of  means^ 
and  variety  of  resources  presented  in  all  the  won- 
derous  and  almost  infinite  operations  of  natui^e. 

It  may  be  asked  whether  vitality,  in  any  case, 
subsists  in  total  independence  of  vital  motion ; 
or  to  use  a{iother  phrase,  whether  life  can  exert 
itself  otherwise  than  by  change.  The  eggs  of 
animals  and  vegetable  seeds  may  be  made  to  ger* 
minate  at  the  end  of  very  long  periods  of  ap- 
parent inaction.  If  soil  be  taken  up  at  various 
depths  ftom  the  surface  and  exposed  to  the  air, 
the  different  specimens  will  not  unfrequently  ex- 
hibit each  its  own  peculiar  crop  of  weeds.  The 
seeds  of  these  plants  must  have  remained  buried 
from  the  very  remote  aeras  of  the  formation  of  the 

.       ,       •  I       I     ■■      ■■■■    II     I    !■    I  |l  II     I       I      >  II..1II    I    ■     ■!  I  ^ Ill     ■  II.  Wi  ||»    .    I.. 

*  This  propositiod  must  be  admitted  with  considerable  re- 
strictioBs.  Hybernation  i»  a  phenomenon  affording  a  remarkable 
exception  io  it. 

e2 
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successive  strata,  and  this  fact  should  seem  to  arf^ 
swer  the  question  in  the  affirmative.  ^  But  il^ 
would  be  difficult  to  determine  whether  the  per- 
manence of  these  forms  is  a  consequence  of  their 
organization,  or  depends  solely  on  chemical  affi* . 
nity ;  that  is,  whether  life  in  this  instance  is  con- 
tinuous,  or  exists  merely  as  a  contingent  poten- 
tiality. In  the  absence  of  experiment,  it  maybe 
stated  that  analogical  reasoning  is  in  fevour  of 
the  latter  alternative;  Life  is  known  exclusively 
by  function;  function  implies  movement ;  move- 
ment change;  and  change  dissolution.  To  this 
must  be  added,  that  vegetable  seeds,  when  pre- 
served from  the  influence  of  air  and  moisture,  are 
forms  but  little  liable  to  decay,  and  may  well  be 
supposed  to  owe  their  durability  entirely  to  their 
chemical  constitution. 

Assimilation  and  elimination,  the  conditions  of 
orgiEinic  existence,  are  the  great  end  to  which  all 
the  faculties  and  functions  of  the  most  complex 
living  beings  refer.  To  their  accomplishment  ar^ 
adapted  the  various  organization  of  limb,  the  di« 
versified  power  of  sense,  the  certainty  of  instinct, 
the  aberration  of  passion.  In  the  attractive  force 
of  assimilation  may  be  placed  the  physical  basis 
of  self-love ;  and  even  the  continuation  of  species 
is  grafted  upon  it  by  the  connecting  medium  of 
pleasurable  sensation.  Organized  beings,  there- 
fore, must  be  considered  as  /oc»»*  into  whi.ch  the 


*  GoTier  Le^ns  d' Anatomic  Coropar^e. 
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surrounding  elements  are  for  a  while  attracted,  and 
forced  to  enter  inio  peculiar  combinations,  in  or«^ 
dar  to  perform  a  temporary  part  in  the.ceconomy 
of  life ;  and  from  which  they  are  then  eliminated 
and  thrown  off.  That  which  the  animated  being 
was  yesterday  it  ceates  to  be  to  day.  The  mate- 
rials of  which  it  is  compacted,  like  the  waters 
of  a  river,*  are  passing  in  incessant  flux.  The 
organization  itself  submits  to  a  progressive,  but 
inevitable  alteration ;  and  the  moral  constitution 
varies  with  the  physical  structure.  Passions  arise, 
tyrannize,  subside,  and  disappear;  and  the  go- 
verning principle  changes  with  the  successive  de- 
velopment of  particular  organs.  In  what  then 
does  the  identity  of  such  beings  consist  ?  not  in 
sameness  of  substance,  not  in  continuity  of  func- 
tion ;  for  if  so,  the  parent  and  offspring  would  be 
identified ;  not  in  continuity  of  perception,  for  per- 
ception is  not  an  universal  attribute  of  organic 
existence.  Identity  can  alone  be  traced  in  those 
trains  of  acquired  action,   which,  arising  in  every 


*  >*Noos  Bommes  r^ellement,  physiqoement  comme  un 
fleare,  dont  tous  les  eaax  coaleot  dans  an  flax  perpetael. 
Cast  l6  m^me  fleave  par  son  lit,  ses  rires,  sa  source,  son  em- 
boachare,  par  tout  ce  .qui  tCest  pas  lui;  mais  chaoseant  d 
toot  moment  son  eau,  qui  constitue  son  ^tre.  II  n*y  a  nulla 
identity,  nulle  m^mete  pour  ce  ieuve." 

Diet.  Philos.  Attich  IdentitL 

The  comparison  of  human  life  to  the  flow  of  a  stream  forms 
a  favorite  image  with  the  poets  of  all  countries. 
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moment  of  passed  existence,  influence  to  a  greater 
or  less  extent,  the  mode  of  being  in  all  that  suc- 
ceeds. 

The  functions  of  nutrition  (a  term  which  may 

conveniently  be  adopted  to  embrace  both  assimi- 
lation and  elimination),  together  with  those  sub- 
servient  to  the  reproduction  of  species,  include  all- 
the  phenomena,  necessarily  connected  with  the 
idea  of  life,  and  comprise  all  that  can  be  properly 
attributed  to  vegetable  existence. 

Perception  has  indeed  been  assigned  to  plants 
by  some  fanciful  writers,  in  compliance  with  no- 
tions more  poetic  than  philosophical.*     But  this 


*  See  Smith's  intodaction  to  Botany,  p.  8,  the  works  of 
Dsmrio,  &c«  The  facts  upon  which  this  notion  is  founded 
are  various  and  beaviifal.  The  roots  of  trees,  in  approaching 
the  foundations  of  a  waU  or  rock  which  they  cannot  penetrate, 
tarn  aside  at  a  short  distance  before  they  arrive  at  the  obstacle. 
If  a  tree  stand  by  the  side  of  a  ditch^  the  roots  will  not  pur- 
sue their  usual  horizontal  course  so  as  to  become  exposed; 
but  they  suddenly  dip  down  perpendicularly  on  approaching 
the  bank,  until  they  ^et  belew  the  bottom  of  the  ditch,  when 
they  resume  their  natural  horizontal  tendency.  This  pheno- 
mena of  the  sensitive  plants  of  the  Hedysarum  gyrans^and  of 
the  Dionaea  muscicapa  have  likewise  contributed  to  the  supposi- 
tion of  vegetable  perception.  The  leaves  of  the  last  plant  are 
beset  with  thorns,  and  their  surface  secretes  a  sweet  liquor  very 
attractive  to  flies.  At  the  instant  when  an  insect  touches  the 
surface  of  this  treacherous  apparatus,  the  two  lobes  of  the  leaf 
approximate,  and  the  thorns,  crossing  each  other,  pierce  the  un- 
fortunate animal,  in  a  manner  analogous  to  that  execrable  engine 
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faculty  is  iDtimately  connected  with  that  of  loco*^ 
motion,  to  which  alone  it  is  subservient.  With- 
out perception  there  could  be  no  volition^  and  the 
oi|[ans  of  loco-motion  could  not  be  thrown  into 
concatenated  action.  Without  the  power  of  4ivoid- 
ing  pain,  and  of  seeking  pleasure,  sensibitity  to 
external  impressions  would  form  a  condition  too 
miserable  to  be  permanent.  Such  a  condition 
the  poet  has  well  described  as  a  sepulchre  rather 
than  a  body : — 

.Ne  sol  qui  spirito  umtno 

Albergo  in  qaesta  piaota  rozasa  et  dara. 
Ma  ciascun  altro  ancor.    Franco  o  Pagano^ 
Che  lassi  i  membri  a  pid  dell'  alte  mura, 
Aatretto  e  qui,  da  duovo  incanto  e  strano, 
Non  to  s'io  dica  in  corpo  6  in  Sepdiura. 
Bono  di  sensi  aniniati  i  rami  ed  i  troocbi, 
£  mecidial  aei  to,  be  legno  trpnchi.* 

This  dispute,  like  many  others,  is  perhaps 
merely  verbal,  and  dependent  upon  the  greater  or 
less  degree  of  latitude  attached  to  the  word  per* 


of  selfishness  and  cnpidity— ^the  man-trap.    The  Drotsera,loDgi« 
folia,  and  rotandifolia  present  a  similar  mechanism. 
*  Nor  j^et  alone  my  spirit  is  confined 

Pent  up  within  this  hard  and  rugged  rind ; 

But  er'ry  wretch,  in  hapless  fight  who  falls. 

Pagan  or  Frank,  by  Soljma's  high  walls. 

Here  fixed  must  find  (to  magic  arts  a  slave) 

A  tree  bis  body,  or  his  living  grave— 

Each  branch  alive  to  injury  and  pain. 

Who  fells  our  trunk  will  slay  us  o'er  again. 

Tasto  Ger.  lib.  L  xiii.  43. 
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ception  ;  a  terminrbich,  in  the  progress  of  the  pre^ 
sent  work,  must  be  accurately  defined.  Few 
will  be  inclined  to  concede  to  tbe  vegetable  tribes 
sentient  powers,  approaching  to  those  of  animals  ; 
add  for  the  rest,  tbe  distinction  regards  rather  our 
own  modes  of  consideration,  than  the  affections 
of  the  subjects  themselves. 

The  nutritive  functions  are  carried  on  entirely 
within  the  body  of  the  individual.  They  are 
(Connected  with  each  other  in  ap  unbroken  series  ; 
forming  a  circle  of  actions,  independent  of  the  ex- 
ternal world^  except  in  as  far  as  they  derive  from 
it  the  materials  on  which  they  operate.  The  func- 
tions of  sense  and  Ipco-motion  are  altogether  occu- 
pied with  external  existences,*  with  which  they 
maintain  a  varied  and  most  extensive  connection. 
Every  object  in  nature  is  capable  of  administering 
to  them  the  occasions  of  their  actions ;  of  excit* 
ing  an  idea  or  of  determining  a  motion.  They 
have  been  therefore  happily  described  as  functions 
of  relation. 

The  functions  of  relation  and  those  of  nutrition, 
though  they  form  together  one  whole^  connected 
in  action  and  in  end,  may  yet  be  advantageously 
considered  apart,  and  as  if  independent.  The  laws 
which  govern  their  respective  movements  are  in 

*  The  sensations  of  pain  wliieh  arise  within  the  body  may  be 
considered  as  proceeding  from  external  causes;  such  causes 
being  really  so  with  respect  to  the  nenrous  system,  which  con- 
^atitvtes  more  immediately  the  **  mot**  of  tl^e  iadifidnal. 
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many  particulars  different,  and  this  species  of  ana- 
lysis leads  to  some  important  and  striking  con- 
clusions. 

The  functions  of  relation  are  the  products  of  a 
living  force,  greatly  superior  to  that  which  presides 
over  the  performance  of  the  nutritive  actions; 
the  organs  by  which  they  are  executed  are.  more 
complicated,  their  movements  have  greater  latitude 
and  rapidity,  and  their  substance  is  the  product 
bf  affinr^ties  more  delicate,  more  distantly  removed 
from  those  of  merely  chemical  origin,  and  the  least 
susceptible  of  a  permanent  durability. 

Permanence  of  substance  and  tenacity  of  life  are 
for  the  most  part  in  the  inverse  proportion  to  the 
complexity  of  structure  and  of  elementary  consti- 
tution. The  lower  animals  are  more  tenacious  of 
vitality  than  those  in  which  the  nervous  system 
is  distinctly  developed. 

In  proportion  as  this  system  is  more  perfect^  as 
the  vascular,  respiratory,  and  digestive  apparatus 
are  more  complete,  the  animal  is  exposed  to  de- 
rangement from  a  greater  variety  of  accidental 
causes.  If,  therefore,  the  development  of  intel- 
lect had  not  kept  pace  with  the  structural  com- 
plexity, and  thus  furnished  a  principle  of  coun- 
teraction  proportionate  to  the  increase  of  danger, 
man  and  the  higher  animals,  instead  of  command- 
ing upon  the  face  of  the  earth,  would  have  been 
the  first  species  in  the  system  of  nature  tp  disap- 
pear from  its  surface. 
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The  greater  part  of  every  vegetable  consists  of 
an  elementary  substance  (carbon)  which,  under 
the  ordinary  temperature,  and  other, physical  cirr 
eun^stances  of  the  atmosphere,  is  not  prone  to 
enter  into  new  combinations :  auch  structures  are 
but  little  liable  to  change.  The  oak  timber  used 
in  some  of  the  most  remarkable  British  ediiice9 
has  resisted  the  decomposing  efiTorts  of  air  an4 
moisture  for  many  centuries. 

The  comparative  simplicity  of  the  elementary 
constitution  of  vegetables  is  alsoevidence  that  their 
arrangements  stand  in  closer  relation  to  the  phy- 
sical properties  of  their  constituents  ;  and  are  less 
dependent  upon  living  energy  than  animal  combiiia* 
tions*  If  someoccasional  exceptions  be  disregarded, 
vegetables  admit  but  of  three  elements*  into  their 
composition;  while  animal  products  rarely  conr 
tain  fewer  than  four.  But  it  is  a  known  law,  that 
chemical  affinity  is  exerted  with  greater  energy  in 
proportion  as  substances  are  presented  to  each 
other  in  smaller  numbers :  and  that  the  elements 
are  more  disposed  to  form  binary  than  ternary  or 

*  Nature  never  proceeds  per  solium.  Traces  of  any  given 
pecttKaniy*  characteristic  of  a  class  or  order,  nay  always  be 
found  in  the  link  inmediately  preceding  it  in  the  great  chain  of 
nature;  a  constant  evidence  of  the  inadequacy  of  scientific  sys- 
tems. Nitrogen  or  Azote,  which  may  be  regarded  as  the  pe* 
culiar  element  of  animalization,  exists  also  as  a  constituent  of 
some  vegetables ;  more  particularly  in  the  acrid  cruciform  plants^ 
But  it  is  never  present  in  proportions  large  enoi^b  to  materially 
affect  the  general  proposition  here  adv^ced. 
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quaternary  compounds.  The  livirig  foree  which 
is  necessary  to  prevent  the  components  of  animal 
matter  (nitrogen,  hydrogen,  carbon  and  oxygen) 
from  uniting  in  pairs  (so  as  to  form  ammonia, 
water,  and  carbonic  acid),  must  necessarily  be  more 
energetic  than  that  which  is  requisite  for  inducing 
the  ter&ary  vegetable  compounds  of  oxygen,  car- 
bon  and  hydrogen,  and  for  suspending  their  ten- 
dencies to  binary  union. 

To  this  nearer  analogy  between  vegetable  and 
chemical  combination  may  be  traced  the  power 
which  plants  possess  of  deriving  nourishment  from 
unorganized  matter;  a  power,  which  at  once  de- 
termines their  place  in  the  scale  of  beings,  by  ren- 
dering them  independent  of  loco-motion.  The 
materials  of  vegetable  nutriment  (carbonic  acid 
and  water)  are  diffused  almost  universally  over 
the  globe,  and  are  brought  into  contact  with  the 
plant,  whatever  may  be  its  position.  Suspended 
in  clouds,  and  borne  along  in  streams,  these  sub- 
stances are  conducted,  by  the  agency  of  winds, 
and  the  inequality  of  the  earth's  surface,  through 
every  region;  diffusing  life  and  verdure  alike  to  the 
Alpine  height  and  to  the  imbosomed  valley.* 

*  In  situations  inaccessible  to  an  abundant  supply  of  water, 
a  few  plants  still  subsist  by  means  of  a  peculiarity  of  structure* 
which  enables  them  to  attract  and  to  retain  the  small  portions  of 
moisture  dissolved  in  the  burning  atmosphere.  The  majority  of 
plants  which  are  found  in  the  sandy  desarts  of  Africa  are  of  a 
cellular  stiuctnre,  and  eontain  much  water  in  their  intetstices. 

•«  The 
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Anioials,  on  the  contrary,  requiring  nourisfa* 
Bient  already  organized,  in  order  that  it  may  be 
susceptible  of  assioiilation  with  their  more  delicate 
constitutions,  can  obtain  support  only  by  active 
exertions ;  and  pleasure  and  pain  are  opened  to 
them  as  the  main-springs  of  those  actions,  without 
which  they  must  perish.  Placed  by  this  necessity 
in  relation  with  whatsoever  exists  on  the  surface 
of  the  globe,  they  require  skill,  force,  and  agility, 
in  various  degrees,  to  supply  the  means  of  life, 
and  to  avoid  the  dangers  which  environ  it.  Hence 
the  subordinate  organs  in  all  their  endless  variety ; 
the  wing,  the  fin,  the  hoof,  and  all  the  diversity 
of  weapons  with  which  nature  has  armed  the  least 
as  well  as  the  greatest  of  her  creatures. 

The  numerous  and  energetic  actions  which 
these  instruments  perform,  imply  a  corresponding 
developement  of  vital  force.  They  originate  also 
acomplication  and  extension  of  the  nutritive  pro- 
cesses; since  the  relative  organs  themselves  must 
be  nourished,  and  for  that  purpose  demand  matter 
of  a  constitution  considerably  more  recondite,  than 
is  requisite  for  parts  of  a  lower  vitality.  The  ex- 
istence of  the  relative  functions  is,  on  this  account, 

"  TheTillaDdsia,  or  Wild  Pine,  of  the  West  Indies,  has  every  leaf 
termioated  near  the  stalk  with  a  hollow  backet,  which  contains 
from  half  a  pint  to  a  quart  of  water.  Dr.  Sloane  mentions  one 
kind  of  Aloe  famished  with  leaves,  which,  like  the  Wild  Pine  and 
Banana,  hold  water.  Nepenthes  has  a  backet  for  the  same  par- 
pose  at  the  end  of  every  leaf/* 

DarmiC$  Laves  of  ike  Plants,  Canto  L  h  WJ^^note. 
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ifioompatible  with   that  simplicity  of  nutritire 
ofgaos  which  is  femarked  in  the  vegetable  tribes. 
The  vast  extent  to  which  this  necessity  for  seek* 
ing  the  materials  of  nourishment  influences  the 
character  and  vitality  of  animals,  is  not  imper- 
fectly illustrated  by  that  class  of  beings  termed 
Zoophytes.     Connected  with  the  other  animal 
tribes  by  their  demand  for  organized  food,  the 
Zoophytes  are,  like  them,  provided  with  stomachs; 
they  have  also  in  some  instances  prehensile  instru- 
ments for  carrying  nourishment  to  their  mouth : 
but  inhabiting  the  waters,  they  receive  the  food 
as  it  is  brought  to  them  by  the  current  and  by  the 
tide,  and  thus  to  a  great  degree  they  partake  of  th# 
v^etable  character.  Like  plants,  they  are,  many  of 
them,  divested  of  loco-motive  powers,  remaining 
fixed  to  the  spot  upon  which  they  are  produced. 
Like  plants  too,  they  possess  neither  brain,  nor  or- 
gans of  external  sense.     It  is  singular  also,  that  the 
Zoophytes,    like  v^etables,   are  propagated  by 
buds,  and  may  be  artificially  multiplied  by  a  suc- 
cession of  cuttings.     A  constant  and  invariable 
relation  may  then  be  traced,  not  only  between  the 
structure  of  each  species  and  its  chemical  consti- 
tution, but  between  its  functional  powers  and  ele- 
mentary arrangement.      Whatever  may    be   the 
intimate  nature  of  the  vital  forces,  whether  they 
arise  out    of  unknown  energies  of  the  recog- 
nized elements,  or  originate  in  the  presence  of 
an  hitherto  undiscovered  principle,  they  are  still 
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momeot  of  passed  existence,  iofluence  to  a  greater 
or  less  extent,  the  mode  of  being  in  all  that  suc- 
ceeds. 

The  functions  of  nutrition  (a  term  which  UMy 
conveniently  be  adopted  to  embrace  both  assimi- 
lation and  elimination),  together  with  those  sub- 
servient  to  the  reproduction  of  species,  include  all* 
the  phenomena,  necessarily  connected  with  the 
idea  of  life,  and  comprise  all  that  can  be  properly 
attributed  to  vegetable  existence. 

Perception  has  indeed  been  assigned  to  plants 
by  some  fanciful  writers,  in  compliance  with  no- 
tions more  poetic  than  philosophical.*     But  this 


*  See  Smith's  intoduction  to  Botany,  p.  8,  the  works  of 
Darwio,  &c«  The  facts  apon  which  this  notion  is  founded 
are  varioofi  and  b«aiitifuL  The  roots  of  trees,  in  approaching 
the  foundations  of  a  waU  or  rock  which  they  cannot  penetrate, 
turn  aside  at  a  short  distance  before  they  arrive  at  the  obstacle. 
If  a  tree  stand  by  the  side  of  a  ditch,  the  roots  will  not  pur- 
sue their  usual  horizontal  course  so  as  to  become  exposed; 
but  they  suddenly  dip  down  perpendicularly  on  approaching 
the  bank,  until  they  ^et  belew  the  bottom  of  the  ditch,  when 
they  resume  their  natural  horizontal  tendency.  This  pheno- 
mena of  the  sensitive  plant,  of  the  Hedysarum  gyran^t.and  o( 
the  Dionaea  muscicapa  h&ve  likewise  contributed  to  the  supposi- 
tion of  vegetable  perception.  The  leaves  of  the  last  plant  are 
beset  with  thorns,  and  their  surface  secretes  a  sweet  liquor  very 
attractive  to  flies.  At  the  instant  when  an  insect  touches  the 
surface  of  this  treacherous  apparatus,  the  two  lobes  of  the  leaf 
approximate,  and  the  thorns,  crossing  each  other,  pierce  the  un- 
fortunate animal j  in  a  manner  analogous  to  that  execrable  engine 
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faculty  IS  iBtimately  connected  with  that  of  loco*^ 
motion,  to  which  alone  it  is  subservient.  With- 
out perception  there  could  be  no  volition^  and  the 
organs  of  loco«motion  could  not  be  thrown  into 
concatenated  action.  Without  the  power  of  avoid- 
ing pain,  and  of  seeking  pleasure,  sensibility  to 
external  impressions  would  form  a  condition  too 
miserable  to  be  permanent.  Such  a  condition 
the  poet  has  well  described  as  a  sepulchre  rather 
than  a  body : — 

— — Ne  sol  qui  spirito  nmano 

Albergo  in  qnesta  pianta  rozza  et  dura. 
Ma  ciascan  altro  ancor.    Franco  o  Pagano, 
Che  lassi  i  membri  a  pi^  dell*  alte  mura, 
Astretto  e  qui,  da  nuovo  incanto  e  strano, 
Non  to  s'io  dica  in  corpo  b  in  Sepollttra. 
Bono  di  sensi  aniroati  i  rami  ed  i  troncbi, 
£  mecidial  aei  tu>  be  legno  trgncbi.* 

This  dispute,  like  many  others,  is  perhaps 
m^iBrely  verbal,  and  dependent  upon  the  greater  or 
less  degree  of  latitude  attached  to  the  word  per- 


of  selfisbness  and  cupidity-*-tbe  man-trap.    Tbe  Dro8aera,longi- 
folia,  and  rotandifdia  present  a  similar  mecbanism. 
*  Nor  yet  alone  my  spirit  is  confined 

Peikt  up  witbin  tbis  bard  and  rugged  rind ; 

But  ev'ry  wretcb,  in  hapless  figbt  wbo  falls. 

Pagan  or  Frank,  by  Solyma's  bigb  walls^ 

Here  fixed  must  find  (to  magic  arts  a  slave) 

A  tree  bis  body,  or  bis  liTing  grave*— 

Eacb  brancb  alive  to  injury  and  pain, 

Wbo  fells  our  trunk  will  slay  us  »'cr  agais. 

TastQ  Ger.  lib.  /.  xiii.  43. 
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**  Fattor  eqnidem  ea  esse  rudia,  inchoata»  et  manca ;  cojns  lei 
culpatUtmaximani  partem  in  me  recidat,  partem  tamen  in  ipsina 
arti$  conditionem  erit  rejicienda.  Nemo  natore  stodioaua  neacit 
in  qoantis  tenebris,  etilim  bruts  hujos  telloria  scieotia  jaceat ;  et 
qnarn  parftm  adhac  profecerimuss  in  cognitioiie  renim  iaanimaia* 
run.  At  Tero  in  corporis  hnmani  scientia,  et  eadem  omnia>  et 
multa  prceterf a^  qim  sint  animantium  propria,  nos  latent/* 

Heberdeni  Commentaria,  adjimm. 


IT  is  not  easy  to  ascertain  with  precision  the 
conditions  by  which  a  structure  becomes^  capable 
of  enjoying  vital  powers.  Vitality  is  possessed 
by  beings  of  very  great  apparent  simplicity  ;  and 
even  in  the  most  complicated  animals,  there  are 
parts  endowed  with  life,  which  consist  of  the  most 
delicate  membrane ;  in  some  instances^  as  fine  as 
the  airybubbles  blown  by  children  from  a  pipe.* 

As  far  as  observation  has  hitherto  extended,  the 
concurrence  of  a  solid  and  a  fluid  seems  necessary 
to  vitality*     The  microscopic  animals  cease  to  ex-* 

*  Bicbat. 
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hibit  signs  of  life  when  the  fluids  they  inhabit  are 
idried  up,  and  they  recover  their  living  powers 
upon  the  return  of  moisture.  The  celebrated  John 
Hunter,  indeed,  taught  that  the  blood  is  alive,  and 
considered  its  coagulation  as  a  result  of  living 
energy:  but  if  this  be  the  truth,*  the  vitality  is 
rapidly  exhausted,  when  that  fluid  is  withdrawn 
from  the  action  of  the  solids  ;  and  no  other  living 
species  is  known  of  a  simply  fluid  constitution. 

The  proportion  which  subsists  between  the 
solids  and  fluids  in  dijQferent  organizations  is  conr 
siderably  various.  In  the  human  subject  the  fluids 
have  been  calculated  to  predominate  over  the  so- 
lids, in  the  ratio  of  six  or  even  eight  to  one.  In 
trees,  they  do  not  exceed  the  proportion  of  three  to 
pne.f  A  similar  variation  subsists  also  in  the  dif- 
ferent organs  of  the  same  individual.  Considerable 
difference  of  opinio^  has  been  entertained  with 
respect  to  the  relative  importance  of  the  solids  and 
fluids  in  the  economy.     While  the  early  writers 

■!■■■■  ■■  ' 

•  ■ 

*  John  Himter,  in  affirming  that  the  blood  is  alive,  was  in. 
flaenced  by  his  theoretical  notion  of  a  materia  ?itae  diffusa,  which 
matter  he  believed  to  be  present  iq  the  circulating  fluid.  That 
the  coagulation  of  the  blood  is  a  phenomenon  dependent  upon, 
yital  causes,  can  scarcely  be  doubted.  There  is  consequently  no 
great  violence  done  to  language,  i^  designating  this  coagulation 
as  a  function,  and  consequently  in  attributing  life  to  the  fluid 
itself.  The  error  which  is  most  likely  to  proceed  from  this 
|ipeoi€»  pf  nomenelatore,  is  a  too  ready  credence  of  the  reality  of 
^  illlttUptiye  existence  corresponding  with  the  term  life. 

f  Richerand. 
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attributed  all  the  phenomena  exclusively  to  the 
operation  of  the  fluids,  the  moderns  ascribe  every 
thing  to  the  action  of  the  solids.  But  the  influence 
of  these  parts  is  evidently  reciprocal.  For  as  the 
fluids  are  at  once  the  materials  from  which  the 
solids  are  formed,  and  the  stimuli  which  excite 
them  to  action,  their  integrity  is  essential  to  the 
health  of  the  whole ;  the  solids,  on  the  other  hand, 
by  their  living  energy  elaborate  and  concoct  the 
fluids  ;  and  if  the  former  be  diseased^  they  cannot 
but  affect  the  constitution  of  the  latter,  and  thus 
corrupt  the  very  fountains  of  life. 

Rapidity  and  extent  of  function  increase  in  pro- 
portion as  the  fluids  abound  in  the  natural  constitu- 
tion of  the  individual.  The  growing  parts  of  vegeta- 
bles are  very  considerably  more  succulent  than  the 
old  wood ;  and  the  animal  structure  contains  a  larger 
proportion  of  fluids  than  that  of  vegetables.  Wo- 
men and  children,  whose  functions  are  eminently 
rapid,  have  more  fluids  in  their  composition  than 
-the  adult  male  ;  whence  they  derive  the  charac- 
teristic softness,  plumpness,  and  elasticity  of  their 
habit. 

It  is  a  law  of  living  energy  that  its  exertion  is 
attended  with  a  condensation  of  the  substance  of 
the  organ  in  which  it  takes  place.  The  earlier 
therefore  a  subject  be  examined,  the  greater  will 
be  the  proportion  of  fluids  in  its  composition.  The 
superior  density  of  particular  organs  exposed  to 
tconatant  and  violent  action,  the  hardness  of  the 

F  2 
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palms  of  labourers,  the  solidity  of  the  muscles  in 
the  arms  of  smiths,  afford  mariced  instances  oC 
the  operation  of  this  law. 

This  progressive  induration  of  the  solids^  though 
at  first  h  carries  the  body  from  feebleness  to 
strength,  eventually  causes  a  rigidity  of  fibre  in- 
compatible with  the  healthy  action  of  the  capilla- 
ries. At  the  same  time  that  the  nutritive  functioni 
are  thus  obstructjsd,  the  nervous  fibre  is  rendered 
less  susceptible  of  impressions,  till  at  length  the 
movements  become  embarrassed  and  are  suspended^ 
and  the  machine  is  delivered  over  to  theexclusive 
dominion  of  physical  causes.  This  event  consti- 
tutes, what  alone  can  be  considered  as  a  natural 
death,  or  dissolution,  the  result  of  actions  essen- 
tially healthy.  All  other  modes  of  decease  are 
more  or  less  the  consequence  of  accident  and  of 
extraneous  causes.  If  a  living  organized  being  be 
examined  at  the  epoch  of  its  greatest  perfection, 
when  the  structure  is  sufficient  to  perform  the 
functions,  and  the  functions  are  adequate  to  main-- 
tain  the  organization,  a  mutuality  of  cause  and 
effect  is  perceived,  which  almost  promises  immor- 
tality. But  a  closer  inspection  exhibits  causes  of 
dissolution  in  the  very  actions  by  which  life  is 
supported,  and  shews  that,  in  the  most  philosophi- 
cal sense, ''  in  the  midat  of  life  we  are  in  death." 

Nasct^utes  morimiir,  fioisqae  ab  origiae  pendet* 

To  give  an  indefinite  extension  to  such  combi- 
pationt  is  physically  impossible.     That  which  is 
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accidental  may  be  governed,  and  that  whicb  re^ 
suits  from  violence  may  be  repaired ;  but  what« 
ever  is  fundamental  in  the  scheme  of  nature  exists 
by  a  necessity  superior  to  control,  and  incapable 
of  alteration. 

In  thus  dissipating  the  dreams  of  the  alchymist, 
and  in  overturning  the  theories  of  perfectibility, 
pirilosopby,  while  it  dispels  a  pleasing  dream  and 
iftxtmgoishes  for  ever  the  long  indulged  hope  of 
sublunary  immortality,  leaves  not  the  mind  void 
of  consolation,  nor  resigns  it  to  the  contemplation 
^f  destruction,  unarmed  against  despair.  By  man- 
kind, in  general,  death  is  conceived  to  be  a  vio- 
lence inflicted  upon  humanity,  as  the  consequence 
•ad  punishment  of  transgression ;  and  punishment, 
by  an  obvious  association,  introduces  the  idea  of 
•ufierance.  But  an  acquaintance  with  nature 
exhibits  dissolution,  not  less  in  harmony  with  the 
laws  of  existence,  than  life  itself.*  **  Mortem  a 
diis  immortalibus  non  esse  supplicii  causk  consti- 
tutam,  sed  aut  necessitatem  naturae ;  aut  laborum 
ac  miseriarum  quietem  esse/'f  The  same  univer- 
sality of  consent,  the  same  general  combination  of 

*  The  words  of  the  Emperor  Antonine: — Hiou  yap  ic?*  to 
vsclvoti  KAi  TO  ynfdirai  xfti  to  du^^xi^  km  to  dK/jifCMrMf  xai 
ifayrc^  km  ytPiioif  X(ii  ToK^at  hftyKUP,  km  CfrupM  km 
KUOf^fSirM  KAi  tivoK\mFM  Kai  ra  »AAa  r»  fucik»  ht^yrifimTip 
am  cu  TV  |3ur  Sf^it  f^p«u«*iv  iioisro  wii  to  ^loXvOtiMii. 

lAb.  9.  Tcmy  clip  ff«tvTo». 
t  Ctcero  in  Catilio  :  IV. 
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functioUi  which  gives  hope,  vigour,  and  restless 
curiosity  in  the  season  of  youth,  reigns  equsrily 
over  the  heur  of  decease,  and  composing  all  the 
feelings  in  numbness  and  confusion,  fits  the  mind 
no  less  than  the  body  for  the  impending  process. 
Death  thus  divested  of  its  adscititious  notions  of 
force  and  infliction,  enters  among  the  common 
functions  of  our  being,  and  if  not  viewed  with  in-^ 
difference,  may  be  expected  with  resignation.* -^ 

On  ne  peut  naitr^    ' 
Qoe  pour  monrir.- 
De  cent  maux  le  trepas  delii^re*- 
Qui  cberche  d  vivre, 

Cherche  a  souffrir. 

«-        «         •        « 


*  The  excessive  cruelty  of  capital'  punii^bment  consists  in  the 
necessity  it  implies  of  facing  death,  with  every  function  braced 
for  the  health  J  and  enjoyable  continuance  of  life ;  and' in  tk% 
want  of  that  analogy  between  the  -condition  of  the  mind  and 
the  body,  which  should  fii  the  culprit  for  the  encounter.  The 
same  disproportion  atte&ds  some  few  diseases.  But  the  death« 
bed  is  seldom  a  scene  of  conflict  or  regret. 

t  As  fresfainess  can  alone  give  intensity  to  impressions,  and 
activity  to  exertion  ;  it  is  a  beneficent  dispensation  that  removes 
man  from  a  scene  which,  if  protracted,~mu8t  eVentnaUy  termi- 
nate in  nauseating  satiety  and  hopeless  disgusti  Swift's  Stral- 
bruggs  are  an  hideous  picture  of  mortal  immortality !  Mr.  God- 
wrn^  ill  his  novel  of  St.  Leon,  however,  gives  a  fairer  transcript 
of  oiHr  idle  wishes  by  uniting  the  renovation  of  body  with  se- 
nility of  mind ;  and  this  he  truly  represents  as  a  combinatioii 
ibsolutely  intolerable.  But  if  the  imagination  confer  a  youthful 
figour  of  intellect^  emancipated  from  the  blimted  impressioQs  of 
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•  •  •  .  Est-en  sage 
De  fuir  ce  passag^e  ? 
C'est  un  orage     ^ 
Qui  m^ne  an  porte.* 

The  intimate  nature  of  organisation  is  a  sub-* 
ject  of  extreme  difficulty.  It  has  exercised  the 
patience  and  exhausted  the  ingenuity  of  a  multi- 
tude of  inquifeiis.  The  most  eminent  physfolo^ 
gists  of  the  last  ages,  deeply  imbued  with  mathe« 
matical  notions,  endeavoured  to  establish  in 
anatomy,  an  element,  equally  simple  with  the 
geometric  line.f  They  accordiugly  imagined  the 
existence  of  a  primordial  fibre,  which  they  con- 
sidered, as  the  universal  basis  of  organised  struc- 
tureis« 

Observation  has^  in  no  instance,  sanctioned  this 
doctrine,  by  arriving*  at  the  hypothetical  term  of 
inquiry  which  it  proposes.  The  la9t  results  of 
dissection  e^thibit  the  same  complexity  of  struc- 
tuvBi  as  the  aggregate  from  which  they  have  been 
abstracted. 

In  order  to  arrive  at  an  accurate  notion  of  or- 


experience,  as  the  effect  of  hs  arcanum,  identity  is  destroyed, 
and  the  supposed  renovation  of  life  differs  in  no  respect  from  that 
wbioh:  already  subsists  by  the  natural  succession  of  generations. 

^  Quinanlt.    The  beauty  of  these  lines  mnst  apologize  for  the 
triviality  of  the  idea  they  embody. 

t  Fibra  enim  physiologo  id  est  quod  Hnea  geometrse,  ex  qua 
nempe  figurse  omnes  oriuntur* 

Halieri  Eiemenia,  t,  i,  p.  %, 
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gaiusation,  it  must  be  remembered,  that  no  par- 
ticle of  living  matter  can  subsist  without  the  coin- 
cidence of,  at  least,  two  functions;  and  that  many 
more  conspire  in  the  structure  of  complicated 
organs.  The  slightest  puncture,  made  with  a 
needle  in  the  skin,  will  excite  pain,  and  will  draw 
blood.  Upon  this  speck,  therefore,  are  assem- 
bled a  nerve  and  a  blood-vessel,  besides  the  nu- 
tritive vessels  and  absorbents  necessary  to  the 
existence  of  each.  As  far  as  observation,  even 
when  assisted  by  the  microscope,  has  extended, 
this  complexity  of  structure  is  still  perceptible. 
Physiologists,  therefore,  abandoning  the  unprofit- 
able pursuit  of  a  simple  organised  element, 
have  preferred  to  stop  short  at  points  upon  which 
the  imagination  may  rest,  while  the  subject  is  still 
free  from  the  confusion,  incidental  to  a  contem* 
plation  of  things  too  minute  for  the  grasp  of 
mental  comprehension. 

In  the  anatomy  of  the  larger  and  more  observ- 
able structures,  it  is  found  that,  besides  the  common 
parts  necessary  to  growth  and  subsistence,  there 
is  one  peculiar  substance,  which  gives  to  each 
organ,  its  particular  character,  and  more  expressly 
fits  it  for  the  performance  of  its  appropriate  func- 
tion. Thus,  in  muscles,  besides  their  arteries, 
absorbents,  nerves,  &c.,  &c.,  there  is  a  substanl:e 
wjiich  exclusively  con^rac^^;  in  the  nerves  there 
is  a  matter,  which  alone  enjoys  the  power  of 
camf eying  impresiions.      These  several   peculiar 
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substances  are  taken  by  medcrn  pbysitlogists  as 
tbe  eleoaeots  of  organisation  ;  and  are  adopted,  in 
tkeif  reasonings,  as  tbe  uhimate  temas  of  iaquiiy. 
Thetr  number  is  necessuvily  equal  to  that  of  tbe 
functions,  which  tbe  individual  is  capable  of 
enjoying.*  To  these  substances  the  French  have 
applied  the  appellation  of  ^^  tifmi4$.*' 

Though  susceptible  of  an  abstracted  considera- 
tion, the  tissues  appear  to  exist  only  in  mutual 
combination.  A  simple  elementary  tissue  is, 
therefore^  purely  an  ens  raiionisj  adapted  to  repre- 
sent  a  particular  mode  of  considering  tbe  subject ; 
not  a  form  really  existing.  Its  assumption  as 
elementary,  or  as  the  last  term  of  organisation,  is, 
nevertheless,  perfectly  justifiable ;  since  the  tis- 
sues are  tbe  ^edeg  ipsismnm  of  the  living  powers, 
beyond  which  nothing  can  be  traced  by  the  senses, 
or  conceived  by  the  imagination. 

The  basis  of  all  animal  and  vegetable  forms  is  a 
peculiar  tissue,  which,  from  the  arrangement  it 
affects,  has  been   termed  cellular.^     It   should 

*  The  merit  of  this  mode  of  considering'  the  subject,  rests 
with  the  justly  celebrated  French  anatomist,  Bicbat.  Tbe  a{^li- 
QlUon.he  makes  of  the  term  element^  follows  strictly  tbe  analogy 
of  ila  chemical  employment,  which  implies  no  positive  assiertion. 

f  The  brain  has  been  generally,  but  most  inconceivably,  re- 
garded as  div^ted  of  cellular  membrane.  Tbe  pia  mater  evi- 
dently performs  all  the  functions  of  this  membrane,  and  is  with- 
ont  donbt  identical  with  it.  «<  The  pia  mater,"  says  John  Bell, 
**  i$  la  the  biaia  what  the  cellular  membrane  is  to  the  other 
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appear  tlitt  every  distinct  molecule  of  organisecf 
tnatter  is  inclos^  in  an  envelope  of  this  tissue, 
which  serves  at  once  as  its  matrix  and  support. 
It  inay,  therefore,  be  regarded  as  the  mould,  in 
which  the  several  organs  are  cast,  and  as  the 
scaffold  by  which  they  are  sustained.  The  ceif 
lular  tissue  of  animals,  differs  from  that  of  vegeta^ 
bles,  chiefly  in  containing  azote  or  nitrogen  among 
its  elements.  In  arrangement,  and  in  function:, 
the  cellular  tissue  of  both  cliasses  agree  ;  organisa- 
tion following  one  common  law,  through  all  the 
individuals  produced  by  its  agency.    , 

The  cellular  tissue  exists  in  a  larger  or  smaller 
quantity,  in  every  organized  structure.  Passing 
between  the  several  organs  and  filling  their  in- 
terstices, it  restrains  them  in  their  proper  places, 
and  insulates  and  protects  them  from  the  infUience 
of  each  other.  It  enters  also  into  the  structure 
of  other  tissues,  and  performs  to  each  particular 
fibre  and  vessel  the  same  offices  which  it  fulfils 
towards  the  organs;  at  the  same  time  that  it  serves 
as  a  bond  of  union,  cementing  and  consolidating 
the  whole. 

The  cellular  substance  of  animals  consists  of 
an  assemblage  of  whitish  transparent  laminae; 
crossed  by  filaments  of  a  milky  lustre.     They  are 

viscera  ai^d  parts  of  the  body  .••••••  therefore  in  my  judgment^ 

the  pi  a  mater  is  rigbtTy  considered  by  some  anatomists  as  a  cel^ 

lular  substance." 

AmU.  of  Human  Bodfk 
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f o  interlaced  with  each  other  as  to  form  cells  of 
various  shapes,  which  communicate  amongst 
themselves  throughout  the  whole  body.  In  tex- 
ture, it  is  more  loose  and  abundant  in  the  inter-- 
stices  of  organs,  and  more  dense  and  concentrated 
in  their  substance.  The  size  of  the  cells  is  subject  to 
muchvariation;  their  sides  being  possessed  of  a  con- 
siderable degree  of  contractility  and  of  extensibility. 

The  surfaces  of  th3  cellular  tissue  are  habitually 
moistened  by  a  vapourous  exudation,  secreted  by 
its  own  vessels,  which  is  termed  the  serous  fluid. 
The  cellular  substance  is  also  the  exclusive  seat 
of  the  secretion  called  faL 

Wheii  distended  with  either  of  these  substances 
the  cells  are  capable  of  assuming  a  size  double, 
treble,  or  quadruple  that  which  they  exhibit  when 
empty.  The  cellular  substance  thus  becomes 
the  seat  of  that  increase  in  the  volume  of  the 
body,  which  constitutes  ^^  V embonpoint.**  For 
in  the  fattest  person  and  the  most  lean  (provided 
there  be  no  positive  emaciation),  the  nervous  and 
muscular  structures  are,  cseteris  paribus,  of  nearly 
the  same  dimensions. 

The  free  communication,  subsisting  between  the 

» 

cells  of  this  tissue,  is  manifested  by  a  variety  of 
circumstances  ;  the  too  abundant  serum,  univer- 
sally effused  from  the  whole  cellular  tissue  in 
dropsy,  shifts  its  situation  with  every  change  in 
the  position  of  the  body;  and  accumulates  in  those 
parts,  which  hstppen  to  be  most  dependent. 


76  OP   ORaANIZATIOK. 

I 

After  a  long  maintenance  of  the  horizantal 
position,  it  is  more  equally  diffused  over  the 
whole  body ;  when  it  causes  that  puflSness  of  the 
face,  which  dropsical  patients  exhibit,  before  they 
leave  their  bed.  Towards  night  however  it  will 
have  totally  deserted  the  upper  half  of  the  body, 
and  percolating  the  cellular  tissue,  become  <;ol- 
lected  in  the  legs  and  thighs^  which  it  distends  to 
an  enormous  bulk. 

The  permeability  of  the  cellular  structure  is 
likewise  proved  by  the  facility,  with  which  the 
dropsical  fluid,  may  be  drained  off,  from  a  few 
slight  punctures  made  in  the  skin.  Of  this  pro- 
perty butchers  avail  themselves  to  give  a  false 
appearance  of  .plumpness  to  their  meat,  by  in- 
jecting the  tissue  with  air ;  and  beggars  have 
been  known  to  adopt  the  same  means  of  giving  to 
their  persons  the  semblance  of  disease,  in  order  to 
extort  alms,  from  the  credulous  and  the  ignorant. 

The  mechanical  permeability  of  the  cellular 
tissue  is  dosely  modified  by  the  living  energy. 
After  death  all  the  fluids  find  their  way  indis^ 
criminately  towards  the  lowest  part  of  the  body  ; 
and  give  to  them  a  mottled  and  bruised  appear- 
ance, which  by  the  inexperienced  might  be  mis- 
taken for  marks  of  violence.  During  life  however 
the  cellular  substance  is  totally  impervious  to  any 
other  of  the  natural  fluids,  except  the  serous 
aecrction  ;  nor  indeed  does  this  liquid  appear  to 
find  a  ready  passage,  except  whw  the  vitality 


issiMiiewhat  exhauMed,  or  when  under  the  fires* 
sure  of  disease. 

The  fat  is  not  equally  diffused  over  all  parts  of 
the  body,  but  is  principally  accumulated  under  the 
skin,  in  the  interstitial  tissue  of  organs,  requiring 
much  latitude  of  motion,  and  around  certain  of 
the  abdominal  viscera.  The  subcutaneous  fat 
greatly  contributes  to  the  beauty  of  countenance, 
by  softening  down  the  harsh  lines,  produced  in 
the  face,  by  the  play  of  the  muscles  ;  and  by  gif- 
rng  a  smooth,  plump  surface  to  the  skin.  For  this 
purpose  however,  the  accumulation  must  not  be 
excessive;  least,  by  a  disproportionate'distention  of 
the  cellular  tissue,  it  overwhelm  and  bury  the 
muscles,  obscuring  their  action  and  destroying 
expression. 

It  is  in  this  particular,  that  the  voluptuous  and 
ifidolent  life,  which  the  females  Of  the  upper 
classes  of  society  lead,  contributes  to  the  preser* 
vation  of  their  personal  appearance  ;  the  accumu* 
lation  of  subcutaneous  fet,  preventing  the  sub* 
sidence  of  the  skin  into  wrinkles;  while  the 
soflness  and  pliability  of  the  frame,  which  the 
same  causes  produce,  retard  the  ills  of  age,  and 
to  the  faculty  of  pleasing,  add  a  protracted  capabi* 
lity,  for  enjoying  the  pleasures  of  social  existence. 
There  is,  fndeed,  no  cant  more  absurd  than  that, 
which  is  daily  advanced  respecting  the  advantsfges 
of  poverty,    and    the   worthlessness  of  riches. 


/ 
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Wealth  is  power,  and  like  all  other  forces,  it  is 
ill,  only  when  abused.     Poverty  on  the  contrary^ . 
is  perpetual  childhood,  ignorance  and  imbecility: 
the  last  cold  comfort,  which  attends  the  extremity 
of  misery,  embraces  all  its  advanti^es ; 

Qui  procumbit  bumi,  non  babet  wide  eadat. 

The  minute  structure  of  the  cellular  tissue,  is 
not  less  obscure  than  that  of  the  other  organizations^ 
The  laminae  probably  consist  in  little  more  than 
expansions  of  nutritive  vessels,  which  appear  to 
be  collected  into  bundles  to  form  the  filaments  that 
cross  them.  In  its  healthy  state,  this  tissue  ex* 
hibits  scarcely  any  traced  of  vessels ;  but  whexi 
inflamed,  its  vascjular  nature  is  rendered  manifest, 
by  the  distention  of  the  capillaries  with  blood ; 
when  from  their  number  and  delicacy,  they  ca,use 
the  surface  to  assuioe  ap  qniform  red  colour.  The 
existence  of  qerves  has  not  yet  been  discovered  in 
this  substance;  bqt  whether  this  proceeds  from  the 
absence  of  these  organs,  or  depends  upon  their 
being  concealed  by  the  general  whiteness  of  the 
mass,  cannot  safely  be  decided.  When  unaffected 
by  disease,  jkhe  cellular  tissue  exhibits  few  tokens 
of  sensibility  ;  it  njay  be  lacerated,  or  irritated  by 
chemica)  stimuli,  without  exciting  pain.  Its 
vitality  is  the  same,  whether  seated  in  an  organ, 
Qv  existing  in  its  interstices;  and  has  nothing 
h  common  with  the  part  to  which  it  belongs.  It 
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neither  feels  in  a  nerve,  contracts  in  a  muscle,  nor 
secretes  in  a  gland.  When  inflamed,  its  sensi- 
bility is  inordinately  exalted  ;  as  almost  every 
one  has  experienced,  during  the  suppuration  of  a 
boil. 

The  cellular  substance,  forming  the  matrix  of 
the   whole  body,  is  the  most  universal  of  the 
tissues,  which  contribute  to  organization.     Each 
particular  organ  may  be  considered  as  a  reticulation 
of  this  substance  ;    which   determines  its  outline 
and  size,  and  contains  in  each  of  its  separate  and 
most  minute  cells,  a  particle  of  the  appropriate 
substance,  that  gives  character  and  utility  to  the 
part.     In   the  earliest  examinable  state  of  foetal 
existence,  the  embrio  consists  of  an  uniform  mass 
of  cellular  tissue,  deluged  with  fluids  :  at  later  and 
later    periods,    the    organization   is    more    com- 
pletely   distinguishable,     the    other    tissues    are 
more   extensively    developed,    and   the    cellular 
substance  loses   much  of  its  apparent  predomi- 
nance, 

In  the  seemingly  homogeneous  mass,  which  is 
first  observed,  it  is  difficult  to  conceive  or  explain 
the  local  variations  of  vitality,  which  must  precede 
the  formation  of  the  different  organs.  But  in 
science  the  hardest  though  the  roost  necessary 
task  to  learn,  is  that  which  teaches  the  feebleness 
of  human  powers  of  investigation.  At  every  turn 
Isis  presents  her  veiled  countenance  to  the  baffled 
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eye  of  curiosity,  and  points  to  the  hymiltating 
sentfuice  :— 

TON  EMON  HEnAON  OtAEE  Jtn  eKHTOS 

AIlEKAATtEN*. 

In  the  structure  of  the  muscles,  which,  from 
the  latitude  of  their  motions,  require  a  looser 
arrangement  of  substance,  the  disposition  of  the 
cellular  tissue  is  the  most  clearly  discoverable.  In 
these  organs,  the  smallest  observable  fibre  is  en- 
veloped in  a  thin  cellular  tissue,  which  unites  it 
to  other  fibres  of  the  same  substance.  In  this 
manner,  several  bundles  of  fibres  being  collected, 
are  included  in  a  somewhat  larger  quantity  of 
cellular  tissue,  by  which  they  are  in  a  similar  order 
united  to  corresponding  fasciculi.  By  an  ascend- 
ing series  of  these  aggregates,  the  whole  organ  is 
completed;  when  it  is  inclosed  in  a  more  sub- 
stantial envelope  of  the  same  cellular  tissue,  which 
forms  a  decided  separation  between  it  and  other 
parts. 

Along  the  interstices,  which  the  cellular  sub- 
stance thus  forms,  are  distributed  the  arteries, 
veins,  nerves  and  absorbents ;   which  branch  off 


*  ^lotarcb  de  Mde  et  Osiride 

Es  fere  hommna  en  kfeliehtU  tit  mnts  uhima  rernm  pby- 
wcaruBi  lii»toriapar»nfirBMi8H,  et  «i  altera  ilfa,  r^imi  gestaram 
memoratrix,  in  njtbicos  fines  tenninetur. 

Halleri  Elements,  t,  iu  p.  176» 
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as  they  proceed  to  follow  the  minqter  iubdiyi- 
sions,  formed  by  the  cellular  tis»ue»  «o  «8  to 
provide  every  porticle  with  iu  own  vessels  and 
nerves. 

» 

X^is  arrangement,  which  i$  more  or  lew^ppii'- 
cabl^  toall  animated  structure^,  gives  to  them  thiBir 
cornmon  character  of  organization «  The  several 
forms,  size,  density,  colour,  and  other  distmguisb* 
ing  features  of  each  prgan,  arise  either  out  of  the 
nature  of  its  appropriate  su^b^tance,  or  the  mechiu* 
nical  or  physiological  relations  it  bears  to  the  rest 
of  the  economy. 

Thus,  for  the  reasons  already  given,  the  iitru,c- 
tuxe  of  muscles  is  more  loose  and  flexible  than 
that  of  bones  or  even  glands.  The  redness  of  th^ir 
colour  proceeds  from  the  rapid  consumption  of  vita- 
lity, attendant  on  the  discharge  of  their  fuuctipnt^i 
and  their  consequently  abundant  supply  of  blood. 
The  pulpy  softness  of  the  brain,  in  like  maHiier, 
is  connected  with  the  delicacy  of  its  functiofr$  ; 
and  its  whiteness  arises  from  the  minute  sub-<divi«- 
sion'of  the  blood-vessels,  by  which  its  structure 
IS  maii;itaiped,  and  which  prevents  the  too  fojrcib]^ 
impetus  of  the  red  blood  into  the  tender  substance 
of  the  organ.  Organised  structures  are  essentially 
vascular;  the  nutritive  fluids  by. which  their  sub* 
stance  is  supported,  being  contained  universally 
in  tubes,  by  the  living  energy  of  whose  inner  sur- 
faces their  qualities  appear  to  be  niaintained  and 
regulated.    The  form  and  distribution  pf  the  se- 
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veral  systems  of  vessels  are  adapted  to  the  nature 
and  habits  of  the  species  ;  in  such  a  manner  as  that 
every  particle  receives  an   ample  supply  for  its 
support.     In  the  higher  species  of  animals  the  vas- 
cular systems  resemble,  in   their  outline,  a  tree, 
with  its  trunk,  stem,  and  branches.     They  con-' 
sist  of  the  arteries,   which  circulate  that  portion 
of  the   blood  which  has  undergone  the  attion  of 
the  air ;  the  veins,   which  contain  the  sanguine 
fluid,   before  it  has  been  so  influenced  *,  and  the 
absorbents^  which  propel  a  fluid,  formed  from  the 
general  debris  of  the  whole  body.     The   capillary 
nutritive  vessels,  by  which  the  substance  of  parts 
k  supported,   are  branches  of  the  arterial  system; 
and  the  absorbents  may  be  considered  as  a  branch' 
of  the  veinous  apparatus.      A  question  indeed 
subsists  among  physiologists  whether  absorption 
may  not  aflso  be  performed  by  the  veins  them- 
selves.    Many  circumstances  seem  to  give  a  sort 
of  probability  to  tbis  theory;    and   it  has  been 
adopted  to^xp^lain  the  rapid  transmission  of  the 
fluid  ingesta  from  the  stonfach.    The  difficulties 
on  the  otheriiand  which  attend  this  view  of  ab- 
sorption are  many  ;  and  the  fact«  by  which  it  is 
supported,  far  from  conclusive.     Above  all  it  may 
be  doubted  whether  the  veins  could  possess  an 
absorbent  poAver,  without  fatally  endangering  the 
oeconomy,    by  the  abrupt  admixture  of  foreign 
5uiistances  with  the  circulating  fluids. 

The  most  simple  notion  which  can  be  formed 
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organ,  and  is  closely  adapted  X6  the  functions  it 
has  to  perform.  The  connection  between  the 
pby^ioal  pnoperties  of  each  tissue,  and  itsmechani* 
cal  functions,  is  abundantly  evident.  The  fibres 
of  tendons  and  ligaments  are  tough,  inelastic, 
yet  flexible.  Without  these  properties  in  a  ten* 
don,  much  of  the  contractile  force  of  the  musclea 
would  be  lost ;  and  if  they  were  wanting^  in  the 
ligaments^  the  bones  would  be  subject  to  disloca* 
tion.  The  middle  coats  of  arteries,  on  the  contrary, 
are  eminently  elastic,  by  which  they  co-operate 
in  regulating  the  circulation  of  the  blood.  Bones 
are  hard,  inelastic,  unyielding,  and  inflexible ;  to 
accommodate  them  to  their  ofiice  of  levers,  for  mov- 
ing the  body.  These  properties  in  a  muscle  would, 
on  the  contrary,  counteract  its  movements;  as  they 
are  obviously  incompatible  with  contjractility. 

The  relations  of  the  physical  properties  of  tisr 
sues,  with  their  vital  functions,  are  wholly  un* 
kqown ;  because  the  intimate  nature  of  function 
being  itself  removed  from  observation,  itsmai;^!^ 
operandi  cannot  be  understood;  but  that  the/ 
are  closely  connected,  cannot  admit  of  doubt ; 
since  a  change  in  the  visible  structUM  of  organs 
is  followed  by  a  proportionate  alteration  of  their 
functions^  The  induration  of  the  liver  produces 
a  change  in  the  secretion  of  the  bile ;  the  softening 
of  the  bones  annihilates  their  function  altogether. 

In  form,  the  proper  tissue  of  nerves  is  pulpy  ; 
in .  muscles  jt  is  fibrous  ;  in  glands  it  is,   for  the 
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most  part,  granular.  In  substance  also,  this 
tissue  varies  in  the  different  organs.  The  proper 
tissue  of  muscles  consists  almost  wholly  of  a  pe- 
culiar oiatter  termed  Jthrine  or  gluten.  In 
bones  it  is  an  earthy  salt  c^XieA phosphate  of  lime. 
In  the  white  parts  of  animals  it  is  gelatine ;  the 
basis  of  the  woody  fibre  is  carbon^  and  that  of  the 
softer  vegetable  parts  is  mucilage.  From  these 
facts  it  may  be  concluded  that  each  individual 
tissue  is  possessed  of  chemical  characters,  which, 
if  accurately  assignable,  would  distinguish  thiem 
no  less  than  the  differences  of  vital  properties, 
which  they  severally  exhibit. 

The  tissues  do  not  combine  together  in  the 
same  number  in  every  organ.  The  nutritive  and 
absorbent  tissues  and  the  cellular  substance  may 
be  presumed  to  exist  in  all  organised  compounds  ; 
since  their  functions  are  essential  to  the  idea  of 
life — next  to  these  in  frequency  are  the  arteries 
and  veins,  and  last  of  all  the  nerves  ;  which  appear 
to  be  excluded  from  the  white  fibrous  tissues 
'that  conspire  to  produce  the  mechanical  functions 
of  the  body  ;  and  perhaps  also  in  some  other  organs. 

These  parts,  from  their  more  or  less  general  oc- 
currence in  all  organized  compounds,  are  termed 
common  tissues,  to  distinguish  them  from  those 
which  occur  only  in  one  order  of  structures  ;  such 
as  the  muscular,  fibrous,  and  osseous  tissues,  &c. 

In  the  explanation  of  the  organic  constitution, 
which   has  here  been  attempted,  the  facts  have 
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been  principally,  selected  from . animal  aaatmny  ; 
as  being  more  manifest  in.  their  own  nature,  and 
as  having  hitherto  been  most  successfully  investi- 
gated. The  doctrines,  however,  apply  generally 
toalloi^mzed  species.  The  cellular  tissue  of 
vegetables  very  closely  resembles  in  function  and 
in  structure  that  of  animals.  Absorption  is  per- 
formed both  by  their  roots  and  leaves,  and  their 
sap  vessels  are  analogous  to  the  arteries  and  veins 
of  animals.  The  theory  of  nutrition,  and  conse- 
quently of  that  intimate  structure,  is  strictly  iden- 
tical both  in  kingdoms.  The  oily,  emulsive,  resin- 
ous products  of  vegetables  are  glandular  secretions, 
implying  the  presence  of  corresponding  tissues. 
The  woody,  carbonaceous  fibres  are  analogous  to 
the  osseous  skeleton  of  animals.  Many  vegetables 
likewise  exhibit  spontaneous  motion,  which, 
though  not  performed  in  obedience  to  voKtion, 
implies  the  existence  of  a  tissue,  in  many  respects 
analogous  to  that  muscular  tissue  of  animals; 
although  these  organs  have  never  been  distin- 
guished in  the  vegetable  anatomy. 

From  this  general  similarity  in  the  mechanism 
of  organs,  and  firom  the  identity  of  their  functions, 
it  is  impossible  to  doubt  that  the  intimate  nature 
of  organization  is  in  all  species  alike,  and  that  one 
force  animates,  one  law  regulates  the  wh^le. 
Where  there  is  a  similarity  of  end,  there  also  must 
be  inferred  a  sameness  of  means.  For  it  is  the 
characteristic  of  nature  to  elicit  many  eflTects  from 
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Wealth  is  power,  and  like  all  other  forces,  it  is 
ill,  only  when  abused.     Poverty  on  the  contrary^ , 
is  perpetual  childhood,  ignorance  and  imbecility : 
the  last  cold  comfort,  which  attends  the  extremity 
of  misery,  embraces  all  its  advantages ; 

Qui  procumbit  bumi,  non  babet  iinde  cadat* 

The  minute  structure  of  the  cellular  tissue,  is 
not  less  obscure  than  that  of  theother  organizations^ 
The  laminae  probably  consist  in  little  more  than 
expansions  of  nutritive  vessels,  which  appear  to 
be  collected  into  bundles  to  form  the  filaments  that 
cross  them.  In  its  healthy  state,  this  tissue  ex- 
hibits scarcely  any  traced  of  vessels ;  but  when 
inflamed,  its  vascular  nature  is  rendered  manifest, 
by  the  distention  of  the  capillaries  with  blood ; 
when  from  their  number  and  delicacy,  they  4:a,U8e 
the  surface  to  assuine  a^  uniform  red  colour.  The 
existence  of  Qerves  has  not  yet  been  discovered  in 
this  substance;  bqt  whether  this  proceeds  from  the 
absence  of  these  organs,  or  depends  upon  their 
being  concealed  by  the  general  whiteness  of  the 
ma^s,  cannot  safely  be  decided.  lEVhea  unaffected 
by  disease,  jthe  cellular  tissue  exhibits  few  tokens 
of  sensibility  ;  it  njay  be  lacerated,  or  irritated  by 
chemical  stimuli,  without  exciting  pain.  Its 
vitality  is  the  same,  whether  seated  in  an  organ, 
or  existing  in  its  interstices;  and  has  nothing 
la  common  with  the  part  to  which  it  belongs*  It 
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neither  feels  in  a  nerve,  contracts  in  a  muscle,  nor 
secretes  in  a  gland.  When  inflamed,  its  sensi* 
biliiy  is  inordinately  exalted  ;  as  almost  every 
one  has  experienced,  during  the  suppuration  of  a 

boil. 

The  cellular  substance,  forming  the  matrix  of 
the   whole  body,  is   the  most  universal  of  the 
tissues,  which  contribute  to  organization.     Each 
particular  organ  may  be  considered  as  a  reticulation 
of  this  substance  ;   which   determines  its  outline 
and  size,  and  contains  in  each  of  its  separate  and 
most  minute  cells,  a  particle  of  the  appropriate 
substance,  that  gives  character  and  utility  to  the 
part.     In   the  earliest  examinable  state  of  foetal 
existence,  the  embrio  consists  of  an  uniform  mass 
of  cellular  tissue,  deluged  with  fluids  :  at  later  and 
later    periods,    the    organization   is    more    com- 
pletely    distinguishable,    the    other   tissues    are 
more   extensively    developed,    and   the    cellular 
substance  loses   much  of  its  apparent  predomi- 
nance, 

In  the  seemingly  homogeneous  mass,  which  is 
first  observed,  it  is  difficult  to  conceive  or  explain 
the  local  variations  of  vitality,  which  must  precede 
the  formation  of  the  different  organs.  But  in 
science  the  hardest  though  the  most  necessary 
task  to  learn,  is  that  which  teaches  the  feebleness 
of  human  powers  of  investigation.  At  every  turn 
Isis  presents  her  veiled  countenance  to  the  balQed 
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eye  of  curiosity,  and  points  to  the  humiliating 
sentence : — 

TON  EMON  HEHAON  OtAfelS  Iin  ©KHTOS 

AnEKAAY^EN*, 

In  the  structure  of  the  muscles,  which,  from 
the  latitude  of  their  motions,  require  a  looser 
arrangement  of  substance,  the  disposition  of  the 
cellular  tissue  is  the  most  clearly  discoverable.  In 
these  organs,  the  smallest  observable  fibre  is  en- 
veloped in  a  thin  cellular  tissue,  which  unites  it 
to  other  fibres  of  the  same  substance.  In  this 
manner,  several  bundles  of  fibres  being  collected, 
are  included  in  a  somewhat  larger  quantity  of 
cellular  tissue,  by  which  they  are  in  a  similar  order 
united  to  corresponding  fasciculi^  By  an  ascend- 
ing series  of  these  aggregates,  the  whole  organ  is 
completed;  when  it  is  inclosed  in  a  more  sub- 
stantial envelope  of  the  same  cellular  tissue,  which 
forms  a  decided  separation  between  it  and  other 
parts. 

Along  the  interstices,  which  the  cellular  sub- 
stance thus  forms,  are  distributed  the  arteries, 
veins,  nerves  and  absorbents ;   which  branch  off 


*■  I^latarcb  de  Iside  et  Osiride 

Es  fere  hodiiiiifa  en  kifelidfiiA  Ht  Mttnia  ithima  rerom  pby- 
sicarum  biafonaparsttfiroNisH,  et  vt  altera  ilh,  r^rum  gestarttm 
roemoratrix,  in  nytbicos  fines  termi&etar. 

Halleri  ElementUi  U  iu  p.  176» 
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ns  they  proceed  to  follow  the  minuter  «ubdiyi- 
sions,  formed  by  the  cellular  tis»ue»  «o  8S  to 
provide  every  porticle  with  iu  owa  Tesgels  and 
nerves. 

T^is  arrangement,  which  i$  more  or  le99  appii'- 
cabl^  to  all  animated  structureg,  gives  to  them  th^ir 
common  pbaracter  of  oi|;anization«  The  several 
forms,  size,  density,  colour,  and  ojther  distinguish* 
ing  features  of  each  organ,  arise  either  out  of  the 
nature  of  its  appropriate  sq^betance,  or  the  mecha^ 
nical  or  physiological  relations  it  bears  to  tbe  rest 
of  the  economy. 

Thus,  for  the  reasons  already  given,  the  atru,c- 
ture  of  muscles  is  more  loose  and  flexible  than 
that  of  bones  or  even  glands.  The  r^ness  of  th^ir 
colour  proceeds  from  the  rapid  coJJisumption  of  vita- 
lity, attendant  on  the  discharge  of  their  funqtippf^ 
and  their  consequently  abundant  supply  of  blood* 
The  pulpy  softn^s  of  the  brajn,  in  like  maflnex, 
is  conuected  with  the  delica<?y  of  its  function  ; 
and  its  whiteness  arises  from  the  minute  sub«4,ivi^ 
siop'of  the  blood-vessels,  by  which  its  structure 
is  maintair^ed,  and  which  {>revents  the  too  foTcibl^ 
impetus  of  the  red  blood  into  the  tender  substance 
of  the  organ.  Organized  structures  are  essentially 
vascular;  the  nutritive  fluids  by. which  tbeif  sub* 
stance  is  supported,  being  contained  universally 
in  tubes,  b}'^  the  living  energy  of  whose  inner  sur« 
faces  their  qualities  appear  to  be  n>aintauved  and 
regulated.    The  form  and  distribution  of  the  se- 
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veral  systems  of  vessels  are  adapted  to  the  nature 
dnd  habits  of  the  species  ;  in  such  a  manner  as  that 
every  partfcle  receives  an  ample  supply  for  its 
support.  In  the  higher  species  of  animals  the  vas- 
cular systems  resemble,  in  their  outline,  a  tree, 
with  its  trunk,  stem,  and  branches.  They  con-' 
sist  of  the  arteries,  which  circulate  that  portion 
of  the  blood  which  has  undergone  the  action  of 
the  air;  the  veins,  which  contain  the  sanguine 
fluid,  before  it  has  been  so  influenced  \  and  the 
absorbents^  which  propel  a  fluid,  formed  from  the 
general  debris  of  the  whole  body.  The  capillary 
nutritive  vessels,  by  which  the  substance  of  parts 
is  supported,  are  branches  of  the  arterial  system; 
and  the  absorbents  may  be  considered  as  a  branch 
of  the  veinous  apparatus.  A  question  indeed 
subsists  among  physiologists  whether  absorption 
may  not  rflso  be  performed  by  the  veins  them- 
selves. Many  circumstaxices  seem  to  give  a  sort 
of  probability  to  tbis  theory;  and  it  has  been 
adopted  to  explain  the  rapid  transmission  of  the 
fluid  Ingests  from  the  stonfach.  The  difiiculties 
on  the  otheriyand  which  attend  this  view  of  ab- 
sorption are  many  ;  and  the  facts  by  which  it  is 
supported,  far  from  conclusive.  Above  all  it  may 
be  doubted  wiiether  the  veins  could  possess  an 
absorbent  power,  without  fatally  endangering  the 
oaconomy,  by  the  abrupt  admixture  of  foreign 
stfbstances  witb  the  circulating  fluids. 

The  most  simple  notion  which  can  be  formed 
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of  a  vessel,  is  that  of  a  metnbranous  tube,  haying: 
a  cylindrical  or  slightly  conic  shape,  and  consist- 
ing, for  the  most  part,  of  several  concentric  layers, 
united  by  cellular  substance.  The  innermost  coat, 
or  that  which  is.  in  contact  with  the  contained 
fluid,  is  of  a  definite  tissue,  proper  to  each  system 
of  vessels,  and  expressly  adapted  for  placing  it 
in.  harmony  with  the  fluid'it  habitually  carries. 
Above  this  proper  tissue,  there  is  another  meni- 
brane,  in  some  instances,  of  fibrous,  elastic  matter, 
in  others  approaching  nearer  to  the  nature  of  mus- 
cle,  by  which  the  mechanical  loovements  produced 
in.  the  particular  system,  are  wholly  or  partially 
effected.  Over  the  whole  there  is,  almost  univer- 
sally, a  strong  condensed  layer  of  cellular  sub- 
stance, to  which  a  great  part  of  the  strength  of  the 
vessel  must  be  attributed. 

Whenever  a  vessel  terminates  by  a  bifurcatioiK 
the  two  branches  which  arise  exceed  in  the  sum 
of  their  diameters  the  diameter  of  the  parent  tube. 
The  vascular  systems  of  animals,  in  which  this 
form  predominates,  have  been  consequently  comr 
pared  to  a  cone,  whose  apex  is  placed  in  the  heart, 
and  whose  base  is  at  the  circumference  of  thefoody. 
If  the  fluids,  according  to  the  common  ^  notion, 
passed  through  these  tubes,  as  a  river  flows  through 
its  bed,  they  should,  according  to;  the  laws  of  hy- 
drostatics, decrease  in.  rapidity,  in  proportion  as 
they  are  removed  from  the  centre  of  the  system  ; 
but  the  beats  of  the  puke,  being  isochronous  in 

G  2 
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These  bodies,  though  soluble  in  water,  separate 
from  it  again  by  deposition.  When  collected 
and'bupnt,  their  ashes  contain  much  iron.  Con- 
cerning their  cbenjiical  history  there  subsists  great 
difference  of  opinion,  Fourcroy  maintained  that 
the  iron  exists  in  combination  with  phosphoric 
acid,  and  13  suspended  in  the  fluid  by  means  of 
soda ;  but  if  this  were  the  case,  the  iron  should  be 
cognisable  by  chemical  tests ;  &n  inference  con- 
tradicted hy  the  fact.  No  other  more  satisfactory 
explanation  has  been  given,  to  supply  the  place  of 
Fourcroy's  theory,  by  those  authors,  who  have 
/denied  its  applicability.  There  estistsin  the 
red  globules,  besides  iroD,  a  small  portion  of 
albMmen. 

The  red  globules  seem  to  e^ert  a  marked 
stttraction  for  the  fibrine :  they  unite  with  it 
during  the  spontaneous  coagulation  of  the  blood, 
and  adhere  very  closely  to  it  in  the  muscles  of 
red-blooded  animals ;  still  however  they  may  be 
separated  from  each  other  by  siniple ablution. 

The  functions  of  these  bodies,  like  their  con- 
atitution,  are  obscure;  the  iron  has  faeqn  aonm* 
dered  as  a  medium  of  attraction  for  producing  that 
chemical  change  which  is  effected  in  the  blood, 
during  respiration :  but  as  all  animals  respire,  and 
the  blood  of  a  few  families  only  contains  red  glo- 
bules, the  supposition  must  be  abandoned,  as  un- 
founded.— In  some  manner,  they  are  Qopnected 
)viih  an  high  developement  of  vital  pow^r  ;  since 
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is.scfiiiewliat  ezhautted,  or  when  ander  the  pres* 
sure  of  disease. 

The  fat  is  not  equally  diffused  over  all  parts  of 
the  body,  but  is  principally  accumulated  under  the 
skin,  in  the  interstitial  tissue  of  organs,  requiring 
much  latitude  of  motion,  and  around  certain  of 
the  abdominal  viscera.  The  subcutaneous  fat 
greatly  contributes  to  the  beauty  of  countenance, 
by  softening  down  the  harsh  lines,  produced  in 
the  face,  by  the  play  of  the  muscles  ;  and  by  giv- 
ing a  smooth,  plump  surface  to  the  skin.  For  this 
purpose  however,  the  accumulation  must  not  be 
excessive;  least,  by  a  disproportionate'distention  of 
the  cellular  tissue,  it  overwhelm  and  bury  the 
muscles,  obscuring  their  action  and  destroying 
expression. 

It  is  in  this  particular,  that  the  voluptuous  and 
indolent  life,  which  the  females  of  the  upper 
classes  of  society  lead,  contributes  to  the  preser- 
vation of  their  personal  appearance  ;  the  accumu* 
lation  of  subcutaneous  fat,  preventing  the  sub- 
fiidence  of  the  skin  into  wrinkles;  while  the 
softness  and  pliability  of  the  frame,  which  the 
same  causes  produce,  retard  the  ills  of  Qge,  and 
to  the  faculty  of  pleasing,  add  a  protracted  capabi- 
lity, for  enjoying  the  pleasures  of  social  existence. 
There  is,  indeed,  no  cant  more  absurd  than  that, 
which  is  daily  advanced  respecting  the  advantalges 
of  poverty,    and    the   worthlessness  of  riclieis. 


/ 
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Wealth  is  power,  and  like  all  other  forces,  it  is 
ill,  only  when  abused.     Poverty  on  the  contraryt . 
is  perpetual  childhood,  ignorance  and  imbecility: 
the  last  cold  comfort,  which  attends  the  extremity 
of  misery,  embraces  all  its  advantages ; 

Qui  procumbit  humij  non  babet  unde  eadat* 

The  minute  structure  of  the  cellular  tissue,  is 
not  less  obscure  than  that  of  the  other  organizations^ 
The  laminae  probably  consist  in  little  more  than 
expansions  of  nutritive  vessels,  which  appear  to 
be  collected  into  bundles  to  form  the  filaments  that 
cross  them.  In  its  healthy  state,  this  tissue  ex* 
hibits  scarcely  any  traced  of  vessels ;  but  when 
inflamed,  its  vascjular  nature  is  rendered  manifest, 
by  the  distention  of  the  capillaries  with  blood ; 
when  from  their  number  and  delicacy,  they  ^a,use 
the  surface  to  assui^ie  a^  uniform  red  colour.  The 
existence  of  qerves  has  not  yet  been  discovered  in 
this  substance;  bqt  whether  this  proceeds  from  the 
absence  of  these  organs,  or  depends  upon  their 
being  concealed  by  the  general  whiteness  of  the 
mass,  cannot  safely  be  decided.  When  unaffected 
by  disease,  jthe  cellular  tissue  exhibits  few  tokens 
of  sensibility  ;  it  may  be  lacerated,  or  irritated  by 
chemical  stimuli,  without  exciting  pain.  Its 
vitality  is  the  sanie,  whether  seated  in  an  organ, 
ipr  existing  in  its  interstices;  and  has  nothing 
IQ  coiamon  with  the  part  to  which  it  belongs.  It 
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neither  feels  in  a  nerve,  contracts  in  a  muscle,  nor 
secretes  in  a  gland.  When  inflamed,  its  sensi- 
bility is  inordinately  exalted ;  as  almost  every 
one  has  experienced,  during  the  suppuration  of  a 

boil. 

The  cellular  substance,  forming  the  matrix  of 
the   whole  body,  is  the  most   universal  of  the 
tissues,  which  contribute  to  organization.     Each 
particular  organ  may  be  considered  as  a  reticulation 
of  this  substance  ;   which   determines  its  outline 
and  size,  and  contains  in  each  of  its  separate  and 
most  minute  ceils,  a  particle  of  the  appropriate 
substance,  that  gives  character  and  utility  to  the 
part.     In   the  earliest  examinable  state  of  foetal 
existence,  the  embrio  consists  of  an  uniform  mass 
of  cellular  tissue,  deluged  with  fluids  :  at  later  and 
later    periods,    the    organization   is    more    com- 
pletely   distinguishable,     the    other   tissues    are 
more   extensively    developed,    and   the    cellular 
substance  loses   much  of  its  apparent  predomi- 
nance, 

In  the  seemingly  homogeneous  mass,  which  is 
first  observed,  it  is  difficult  to  conceive  or  explain 
the  local  variations  of  vitality,  which  must  precede 
the  formation  of  the  different  organs.  But  in 
science  the  hardest  though  the  most  necessary 
task  to  learn,  is  that  which  teaches  the  feebleness 
of  human  powers  of  investigation.  At  every  turn 
Isis  presents  her  veiled  countenance  to  the  bafSed 
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gaiiisation,  it  must  be  remembered,  that  no  par- 
ticle of  living  matter  can  subsist  without  the  coin- 
cidence of,  at  least,  two  functions;  and  that  many 
more  conspire  in  the  structure  of  complicated 
organs.  The  slightest  puncture,  made  with  a 
needle  in  the  skin,  will  excite  pain,  and  will  draw 
blood.  Upon  this  speck,  therefore,  are  assem* 
bled  a  nerve  and  a  blood-vessel,  besides  the  nu- 
tritive vessels  and  absorbents  necessary  to  the 
existence  of  each.  As  far  as  observation,  even 
when  assisted  by  the  microscope,  has  extended, 
this  complexity  of  structure  is  still  perceptible. 
Physiologists,  therefore,  abandoning  the  unprofit- 
able pursuit  of  a  simple  organised  element, 
have  preferred  to  stop  short  at  points  upon  which 
the  imagination  may  rest,  while  the  subject  is  still 
free  from  the  confusion,  incidental  to  a  contem* 
plation  of  things  too  minute  for  the  grasp  of 
mental  comprehension. 

In  the  anatomy  of  the  larger  and  more  observ- 
able structures,  it  is  found  that,  besides  the  common 
parts  necessary  to  growth  and  subsistence,  there 
is  one  peculiar  substance,  which  gives  to  each 
organ,  its  particular  character,  and  more  expressly 
fits  it  for  the  performance  of  its  appropriate  func- 
tion. Thus,  in  muscles,  besides  their  arteries, 
absorbents,  nerves,  &c.,  &c.,  there  is  a  substante 
wbich  exclusively  con^rac^^ ;  in  the  nerves  there 
is  a  matter,  which  alone  enjoys  the  power  of 
c^nvejfing  impressions.      These  several   peculiar 
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'substances  are  taken  by  modern  pbyskilogists  as 
tbe  eleoaeots  of  orgaaisation  ;  and  are  adopted,  in 
tkek  reasonings,  as  tbe  ultimate  terms  of  inquiry. 
Their  number  is  necessarily  equal  to  tfaat  of  the 
functions,  which  tbe  individual  is  capable  of 
enjoying.*  To  these  substances  the  French  have 
appiied  the  appellation  of  ^^  iif$m4s/* 

Though  susceptible  of  an  abstracted  considera- 
tion, the  tissues  appear  to  exist  only  in  mutual 
combination.  A  simple  elementary  tissue  is, 
therefore^  purely  an  ens  raiionis^  adapted  to  repre- 
sent a  particular  mode  of  considering  the  subject; 
not  a  form  really  existing.  Its  assumption  as 
elementary,  or  as  the  last  term  of  organisation,  is, 
nevertheless,  perfectly  justifiable ;  since  the  tis- 
sues are  the  sedes  ipsismnm  of  the  living  powers, 
bejTond  which  nothing  can  be  traced  by  the  senses, 
or  conceived  by  the  imagination* 

The  basis  of  all  animal  and  vegetable  forms  is  a 
peculiar  tissue,  which,  from  the  arrangement  it 
affects,  has  been   teimed  celluiar.^     It   should 

■  , ...    1 .11 ...  ■        ■     fc 

*  The  merit  of  this  mode  of  consideriDg  the  subject,  rests 
with  the  justly  celebrated  French  anatomist,  Bicbat.  Tbe  appH- 
oalion.he  makes  of  the  term  elemenu  follows  strictljr  the  analogy 
of  it&  chemical  employment,  which  implies  no  positive  assLertioo. 

f  The  brain  has  been  generally,  but  most  inconceiirablj,  re- 
garded as  div^ted  of  cellular  membrane.  The  pia  mater  evi- 
dently performs  all  the  functions  of  this  membrane,  and  is  with- 
out doabt  identical  with  it.  **  The  pia  mater,"  says  John  Bell, 
**  if  la  the  biaia  whst  the  cellular  membrane  is  to  the  other 
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a  km  Mos€S ;  not  to  adopt  a  variety  of  tneaivs  for 
pfodijciiig  the  sa-me  result. 


Tbefluid$»  which  form  |>arts  of  orgaqized  struc- 
tuiesi  may  be  arranged  under  two  divisians ;  those 
which  are  accumulated  as  materials  for  living 
action,  and  those  which  haye  undergone  the 
process  of  secr^tioa.  The  former  consists  of  a  very 
hw  peculiar  substances,  (called  by  the  chemists 
proximate  principles)  held  suspended  in  watery  so- 
I'ltion,  and  mixed  with  a  small  portion  of  saline 
matter.  Thesis  proximate  principles,  which  very 
closely  resemble  each  other,  exist  alsO,  with  soaie 
slight  modifications,  as  constituents  of  the  solids. 
H^nce  the.apt  of  nutrition  may  perhaps  be  r^arded 
as  consisting,  i^  little  more  than  jtheir  precipitation 
frooa  the  solvent  fluid;  and,  on  this  ihCCQunti  the 
blood  has,  with  $oaip  propriety,  been  called  ''^h^ir 
couiante/*  "• 

The  secreted  fluids  are  of  a  more  various  and 
iremote  cbaracteri^  undergoing  changes,  during  the 
process  of  secretion,  which,  in  a  greater  or  less  de- 
gree, destroy  their  analogy  and  hartnony  with  the 
living  system  ;  they  are  c^sequently  removed, 
iu  moat  cases,  from  the  system,,  as  soon  as  they 
hfve  performed  t*e  ofiioe  for  which  they  are 
produced. 

All  subMances,  destined  to  iwm  ptrt  of  the 
fluids  of  organised  beings,^^  are  modifie$t,  inJimme, 
by  the  action  of  the  solids ;  water  alone  appearing 
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to  enter  undianged  into  the  system,  in  oider  to 
act  at  a  general  menstruum.  The  sap  of  vegetables, 
whicfa  is  strictly  analogous  in  function  to  the  blood 
of  ammals,  though  to  appearance  it  resembles 
mere  water,  is  still  susceptible  of  fermentation, 
when  collected  in  vessels.  It  has  therefore 
already  acquired  mucil^e  and  sugar,  by  the 
operation  of  the  living  agency.  The  sap  of  the 
maple  yields  about  one  twentieth  of  the  latter 
substance. 

The  blood  of  animals  is  a  floid  of  a  much 
mote  exalted  character  ;  the  process  of  digestion 
having  assimilated  the  food  more  closely  to  the 
character  of  the  indivir^ial.  While  the  blood 
circulates  in  the  living  body,  it  maintains  its  fluid 
form  and  homogeneous  appearance :  but,  on  being 
removed  from  the  system,  and  allowed  to  remain 
at  rest,  ii  undergoes  a  spont^ineous  change ;  sepa* 
rating  itself  into  a  red  solid  substance,  the  erassa- 
tnentufH;  and  a  thin,  transparent,  yellowish  fluid, 
calbed  the  serum :  while  an  odorous  and  pungent 
principle,  generally  overlooked,  exhales  ancf 
escapes. 

The  cause  of  this  coagtdutiim  of  the  blood  is  not 
known  ;  it  neither  depends  exclusively  on  rest^ 
change  of  temperature,  nor  exposure  to  the  atmo? 
sphere.  The  opinion  of  John  Hunter,  who 
attributed  this  phenomenon  to  vital  action,  ajBfbrd^ 
the  moat  satisfactory  explimation.  The  vigour 
of  the  precess  is  proportionate  to  that  of  the 
living  energy  of  the  subject,  from  which  the  blood 
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all  parts  of  the  body,  demonstrate  that  the  rapi-> 
dity  of  the  circulation  is  universally  equal.  To 
explain  this  fact,  it  is  sufficient  to  observe  that  the 
elasticity  of  the  vessels  preserves  them  constantly 
full,  and  the  resistance  being  equal  in  all  parts  of 
the  system,  the  propulsion  must  every  where  be 
proportionate. 

Theaeveral  systems  of  vessels,  thieartertes^  veins^ 
an^  absorbents,  are  intermix^  with  the  closest 
intrioacy  in  the  substance  of  the  solida,  dividiot 
mid  subdividing  in  a  series  almost  intermioable* 
So  elaborate  is  this  structure  in  the  animal  solids^ 
that  if  any  one  order  of  vessels  be  injected  with  a 
coloured  fluid,  the  whole  mass  will  assume  thai 
colour,  with  such  uaiformity,  as  to  appear  exclu- 
sively constituted  of  those  vessels;  If  the  arteries 
be  injected,  the  organ  will  seem  e  congeries  of  arte** 
ries;  if  the  veins  be  distended,  they  will  equally 
appear  to  occupy  the  whole  substance. 

This  intermixture  of  vessels,  cellular  substance^ 
and  (in  the  animal  organs)  of  nerves,  forms  the 
giY)und«work  of  the  oigauic  structure ;  they  are 
the  inatruments  for  forming,  nourishtng,  and  an^ 
mating  the  organ ;  but  are  not  the  oi^an  itself. 
7%i>  must  be  considered,  as  consisting  exclusively 
of  the  substance^  which  makes  up  its  proper  tissue, 
that  essentially  performs  its  functions,  and  which 
confimupon  it  its  idiosyncrasy  and  individual  cha- 
racter. 

The  proper  substatice  of  the  tissue  varies  in  every 

) 
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organ,  and  is  closely  adapted  to  the  functions  it 

has  to  perform.  The  connection  between  the 
physical  properties  of  each  tissue,  and  its  mechani- 
cal functions,  is  abundantly  evident.  The  fibres 
of  tendons  and  ligamento  are  tough,  inelastic, 
yet  flexible.  Without  these  properties  in  a  ten-* 
don,  much  of  the  contractile  force  of  the  muscles 
would  be  lost ;  and  if  they  were  wanting^  in  the 
ligaments^  the  bones  would  be  subject  to  disloca* 
tion.  The  middle  coats  of  arteries,  on  the  contrary, 
are  eminently  elastic,  by  which  they  co-operate 
in  regulating  the  circulation  of  the  blood.  Bones 
are  hard,  inelastic,  unyielding,  and  inflexible ;  to 
accommodate  them  to  their  ofiice  of  levers,  for  mov- 
ing the  body.  These  properties  in  a  muscle  would, 
on  the  contrary,  counteract  its  movements ;  as  they 
are  obviously  incompatible  with  contractility. 

The  relations  of  the  physical  properties  of  tisr 
sues,  with  their  vital  functions,  are  wholly  un* 
IcQOwn ;  because  the  intimate  nature  of  function 
being  itself  removed  from  observation,  its  modus 
operandi  cznnot  be  understood;  but  that  thej 
are  closely  connected,  cannot  admit  of  doubt; 
since  a  change  in  the  visible  structUM  of  organs 
is  followed  by  a  proportionate  alteration  of  their 
functions^  The  induration  of  the  liver  produces 
a  change  in  the  secretion  of  the  bile ;  the  softening 
of  the  bones  annihilates  their  function  altogether. 

In  form,  the  proper  tissue  of  nerves  is  pulpy  ; 
in.musclcs .it is  fibrous;  in  glands  it  is,   for  the 
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most  part,  granular.  In  substance  also,  this 
tissue  varies  in  the  different  organs.  The  proper 
tissue  of  muscles  consists  almost  wholly  of  a  pe- 
culiar matter  termed  Jibrine  or  gluten.  In 
bones  it  is  an  earthy  salt  cMed phosphate  of  time. 
In  the  white  parts  of  animals  it  is  ^^7<ximc  ;  the 
basis  of  the  woody  fibre  is  carbon^  and  that  of  the 
softer  vegetable  parts  is  mucilage.  From  these 
Tacts  it  may  be  concluded  that  each  individual 
tissue  is  possessed  of  chemical  characters,  which, 
if  accurately  assignable,  would  distinguish  them 
no  less  than  the  diflFerences  of  vital  properties, 
which  they  severally  exhibit. 

The  tissues  do  not  combine  together  in  the 
same  number  in  every  organ.  The  nutritive  and 
absorbent  tissues  and  the  cellular  substance  may 
be  presumed  to  exist  in  all  organised  compounds  ; 
since  their  functions  are  essential  to  the  idea  of 
life — next  to  these  in  frequency  are  the  arteries 
and  veins,  and  last  of  all  the  nerves  ;  which  appear 
to  be  excluded  from  the  white  fibrous  tissues 
Ihat  conspire  to  produce  the  mechanical  functions 
of  the  body  ;  and  perhaps  also  in  some  other  organs. 

These  parts,  from  their  more  or  less  general  oc- 
currence in  all  organized  compounds,  are  termed 
common  tissues,  to  distinguish  them  from  those 
which  occur  only  in  one  order  of  structures  ;  sucb 
as  the  muscular,  fibrous,  and  osseous  tissues,  &c. 

In  the  explanation  of  the  organic  constitution, 
vhich   has  here  been  attempted,  the   facts  have 
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been  principally  selected  from .  animal  anatomy  ; 
as  being  more  manifest  in.  their  own  nature,  and 
as  having  hitherto  been  most  successfully  investi- 
gated. The  doctrines,  however,  apply  generally 
toalioi^mzed  species.  The  cellular  tissue  of 
vegetables  very  closely  resembles  in  function  and 
in  structure  that  of  animals.  Absorption  is  per- 
formed both  by  their  roots  and  leaves,  and  their 
sap  vessels  are  analogous  to  the  arteries  and  veins 
of  animals.  The  theory  of  nutrition,  and  conse- 
quently of  that  intimate  structure,  is  strictly  iden- 
tical both  in  kingdoins.  The  oily,  emulsive,  resin- 
ous products  of  vegetables  are  glandular  secretions, 
implying  the  presence  of  corresponding  tissues. 
The  woody,  carbonaceous  fibres  are  analogous  to 
the  osseous  skeleton  of  animals.  Many  vegetables 
likewise  exhibit  spontaneous  motion,  which, 
though  not  performed  in  obedience  to  volition, 
implies  the  existence  of  a  tissue,  in  many  respects 
analogous  to  that  muscular  tissue  of  animals; 
although  these  organs  have  never  been  distin- 
guished in  the  vegetable  anatomy. 

From  this  general  similarity  in  the  mechanism 
of  organs,  and  from  the  identity  of  their  functions, 
it  is  impossible  to  doubt  that  the  intimate  nature 
of  organization  is  in  all  species  alike,  and  that  one 
force  animates,  one  law  r^ulates  the  whole. 
Where  there  is  a  similarity  of  end,  there  also  must 
be  inferred  a  sameness  of  means.  For  it  is  the 
characteristic  of  nature  to  elicit  many  effects  from 
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a  fesir  €0as» ;  not  to  adopt  a  variety  of  tneum  for 
pfodiicitig  the  ^anoe  retult. 


Tbaflui€l$,  which  form  parts  of  organized  struc- 
tatefs,  may  be  arranged  under  two  diviaions ;  those 
which  are  accumulated  as  materials  for  living 
abtion,  and  those  which  .have  undergone  tj»d 
ptocess  ofsecr^tioa.  The  former  consists  of  a  very 
ftw  peculiar  substaqces,  (called  by  the  chemists 
pro:$imaie  principles)  held  suspendf^d  in  watery  so- 
I'ltion,  and  mixed  with  a  small  portion  of  saline 
matter.  Thjese  proximate  principles,  which  very 
closely  resqmble  each  other,  exist  also,  with  some 
slight  mbdifications,  as  constituents  of  the  solids. 
Hence  the  9pt  of  nutrition  may  perhaps  he  regarded 
as  consisting  i^  little  more  than  their  precipitation 
from  the  solvent  fluid  ;  land,  on  this  a^ccopunt,  the 
blood  has,  with  ?oiii#.prQpriety,  been  called  ''^hnir 
couhnte*'  •• 

The  secreted  fluids  are  of  a  more  various  and 
iremote  character^  undergoing  changes,  during  the 
process  of  seeretion,  which,  in  a  greater  or  less  de- 
gree, destroy  their  annlogy  and  hartaony  with  the 
living  system ;  they  are  coiosequently  remoiired, 
iu  moat  cases,  from  the  systein,,  w .  soon  as  they 
hfve  performed  t4ie  office  for  which  they  are 
produced. 

All  subMancea,  destined  to  form  part  of  the 
fluids  of  organised  beings^  are  modifieft,  inUmine, 
by  the  action  of  the  solids ;  water  alone  appearing 
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to  enter  undianged  into  the  systmn,  in  imler  to 
act  as  a  general  menstruum.  The  sap  of  vegetables, 
which  is  strictly  analogous  in  function  to  the  blood 
of  animals,  though  to  appearance  it  resembles 
mere  water,  is  still  susceptible  of  fermentation, 
when  collected  in  vessels.  It  has  therefore 
already  acquired  mucilage  and  sugar,  by  the 
operation  of  the  living  agency.  The  sap  of  the 
maple  yields  about  one  twentieth  of  the  latter 
substance. 

The  blood  of  animals  is  a  fluid  of  a  much 
more  exalted  character  ;  the  process  of  digestion 
having  assimilated  the  food  more  closely  to  the 
character  of  the  indi virtual.  While  the  blood 
circulates  in  the  living  body,  it  maintains  its  fluid 
form  and  bomogeneouft  appearance :  but,  on  being 
removed  from  the  system,  and  allowed  to  remain 
at  rest,  ii  undergoes  a  spontaneous  change  ;  sepa- 
rating ilself'into  a  red  solid  substance,  the  erassa^ 
mtntunT;  and  a  thin,  transparent,  yellowish  fluid, 
calted  the  serum :  while  an  odorous  and  pungent 
principle,  generally  overlooked,  exhales  anc} 
escapes. 

The  cause  of  this  eoaguMtian  of  the  blood  is  not 
known  ;  it  neither  depends  exclusively  on  rest^ 
change  of  temperature,  nor  exposure  to  the  atmo? 
sphere.  The  opinion  of  John  Hunter,  who 
attributed  thisphenomenon to  vital  action,  afford^ 
the  most  satisfactory  explication.  The  vigour 
of  the  process  it  proportionate  to  that  of  the 
living  energy  of  the  subject^  from  which  the  blood 
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has  been  taken:  while  the  coagulation  if  totally 
prevented^  when  the  animal  has  been  destroyed 
by  lightning,  or  by  any  other  means,  which  at 
once  exhaust  the  whole  irritability  of  the  body. 

By  chemical  operations,  there  are  distinguish«- 
able  in  the  blood,  certain  animalized  compounda, 
termed ^&rtW,  albumen^  and  (according  to  some 
authors)  gelatine;  which  are  all  combinations  of 
oxygen,  hydrogen,  carbon,  and  nitrogen;  and  differ 
from  each  other  chiefly  in  the  proportions  of  the 
latter  element ;  the  azote  abounding  in  each  of 
these  substances  in  the  order  in  whieh  they 
stand. 

These  principles  are  chiefly  distinguishable 
amongst  each  other  by  their  affections  with  water. 
Fibrine  is  insoluble,  even  at  the  boiling  ten)' 
perature  ;  but  when  heated  above  that  point,  in 
the  machine  called  a  digester,  it  yields  to  the 
solvent  power  of  the  menstruum  ;  possibly  on 
account  of  some  change  in  its  chemical  consti- 
tution. It  is  the  m0st  highly  animalized  of  all 
organic  compounds,  and  seems  especially  formed 
for  the  support  of  muscular  structures  ;  of  which 
it  constitutes  by  far  the  largest  portion. 

Albumen  exists  nearly  pure  in  the  white  of  ^gs, 
and  from  this  fact,  has  obtained  its  appellation  ;  it 
is  soluble  in  water,  from  which  it  is  again  sepa- 
rated by  heat,  by  the  mineral  acids,  and  by  dis- 
tilled spirits  ;  in  this  process,  it  is  so  far  changed, 
as  no  longer  to  be  soluble,  without  a  long  con<» 
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tihued  boiling.  Besides  the  usual  elements  of 
animal  matter, albumen  contains  sulphur;  which 
is  familiarly  testified  by  the  discoloration  of  silver 
spoons,  which  takes  place  when  they  are  used  in 
eating  eggs.  Albumen  predominates  in  the  struc- 
ture of  white  parts,  in  hair,  in  horn,  and  in  car- 
tilages ;  and  it  is  a  constituent  of  muscles, 
nerves,  &c.  &c. 

Gelatine,  according  to  some  authors,  is  a  pro- 
duct of  nutrition,  and  does  not  formally  exist  in 
the  blood.  It  is  this  principle  which  forms  the 
'  basis  of  jelly jsize,  and  glue.  It  is  miscible  with 
"Mater  in  all  proportions,  and  does  not  coagulate 
with  heat.  One  part  of  this  substance,  dissolved 
in  one  hundred  and  fifty  parts  of  water,  assumes, 
'when  cdld,  the  solid  and  tremulous  form  pecu- 
liar to  jelly. 

The  salin^e  part  of  the  blood  consists  chiefly  of 
soda,  and  of  the  muriate  and  phosphate  of  that 
alcali. 

The  red  colour  of  the  blood  is  derived  from  a 
peculiar  substance,  whose  constitution  is  not  well 
understood.  Microscopic"  observation  exhibits 
"'it  under  the  form  of  globular,  or  rather  of  discoid 
bodies,  having  a  diameter,  according  to  Haller, 
equal  to  one   five-thousandth  part   of  an  inch.* 


*  Halleri  Eleroenta,  /.  iii.  p.  56.  Desaguliers  makes  the 
fliameter  of  the  red  globules  7-7777  ^^ ^^  inch.  Lieuwenhoeck 
e(;timate^  them  at  rsVv  ^11  this  however  is  very  vague,  un- 
satisfactory, and  (fortunatt'ly  very)  useless. 
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all  parts  of  the  body,  demonstrate  that  the  rapi-t 
dity  of  the  circulation  18  universally  equal.  To 
explain  this  fact,  it  is  sufficient  to  observe  that  the 
elasticity  of  the  vessels  preserves  them  constantly 
full,  and  the  resistance  being  equal  in  all  parts  of 
the  system,  •the  propulsion  must  every  where  be 
proportionate. 

The^everal  systsems  of  vessels,  thie  arteries^  veins« 
4in^  absorhmts,  are  intermixed  with  the  closest 
intrioacy  in  thesubstaoce  of  the  soli^,  dividiot 
and  subdividing  in  a  series  almost  intermifiable* 
So  elaborate  is  this  atrueture  in  the  animal  solids^ 
that  if  any  one  order  of  vessels  be  injected  with  a 
4x>loured  fluids  the  whote  mass  will  assume  thai 
colour,  with  such  uniformity,  as  to  appear  exclu« 
lively  constituted  of  those  vessels.  If  the  arteriea 
be  injected,  the  organ  will  seem  a  congeries  of  arte- 
ries; if  the  veins  be  distfended,  they  will  equally 
appear  to  occupy  the  whole  substance. 

This  intermixture  of  vessels,  cellular  substance^ 
and  (in  the  animal  oigans)  of  nerves,  forms  the 
gn>uttd*work  of  the  oiigatiic  structure ;  they  are 
the  iiiatru meats  for  forming,  nourishing,  and  an^ 
mating  the  oigan ;  but  are  not  the  organ  itself. 
This  must  be  considered,  as  consisting  exclusively 
of  the  substance,  which  makes  up  its  proper  tissue, 
that  essentially  performs  its  functions,  and  which 
confeiH  upon  it  its  idiosyncrasy  and  individual  cha* 
racter. 

The  proper  substance  of  ihe  tissue  varies  in  every 
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or^n,  and  is  closely  adapted  tb  the  functions  it 
has  to  perform.  The  connection  between  the 
physical  properties  of  each  tissue,  and  its  mechani- 
cal functions,  is  abundantly  evident.  The  fibres 
of  tendons  and  ligaments  are  tough,  inelastic, 
yet  flexible.  Without  these  properties  in  a  ten* 
don,  much  of  the  contractile  force  of  the  muscles 
would  be  lost ;  and  if  they  were  wanting,  in  the 
ligaments^  the  bones  would  be  subject  to  disloca- 
tion. The  middle  coats  of  arteries,  on  the  contrary, 
are  eminently  elastic,  by  which  they  co-operate 
in  regulating  the  circulation  of  the  blood.  Bones 
are  hard,  inelastic,  unyielding,  and  inflexible ;  to 
accommodate  them  to  their  office  of  levers,  for  mov- 
ing the  body.  These  properties  in  a  muscle  would* 
on  the  contrary,  counteract  its  movements;  as  they 
are  obviously  incompatible  with  contjractility. 

The  relations  of  the  physical  properties  of  tis- 
sues, with  their  vital  functions,  are  wholly  un* 
known ;  because  the  intimate  nature  of  function 
being  itself  removed  from  observation,  its  modu$ 
operandi' cannot  be  understood;  but  that  thej 
are  closely  connected,  cannot  admit  of  doubt; 
since  a  change  in  the  visible  structun  of  organs 
is  followed  by  a  proportionate  alteration  of  their 
functions^  The  induration  of  the  liver  produces 
a  change  in  the  secretion  of  the  bile ;  the  softening 
of  the  bones  annihilates  their  function  altogether. 

In  form,  the  proper  tissue  of  nerves  is  pulpy  ; 
in .  muscles  jt  is  fibrous  ;  in  glands  it  is,   for  the 
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most  part,  granular.  In  substance  also,  this 
tissue  varies  in  the  different  organs.  The  proper 
tissue  of  muscles  consists  almost  wholly  of  a  pe- 
culiar matter  termed  Jthrine  or  gluten.  In 
bones  it  is  an  earthy  salt  czMeA phosphate  of  lime. 
In  the  white  parts  of  animals  it  is  ^^/dpiine ;  the 
basis  of  the  woody  fibre  is  carbon^  and  that  of  the 
softer  vegetable  parts  is  mucilage.  From  these 
Tacts  it  may  be  concluded  that  each  individual 
tissue  is  possessed  of  chemical  characters,  which, 
if  accurately  assignable,  would  distinguish  them 
no  less  than  the  differences  of  vital  properties, 
which  they  severally  exhibit. 

The  tissues  do  not  combine  together  in  the 
same  number  in  every  organ.  The  nutritive  and 
absorbent  tissues  and  the  cellular  substance  may 
be  presumed  to  exist  in  all  organised  compounds  ; 
since  their  functions  are  essential  to  the  idea  of 
life — next  to  these  in  frequency  are  the  arteries 
and  veins,  and  last  of  all  the  nerves  ;  which  appear 
to  be  excluded  from  the  white  fibrous  tissues 
Ihat  conspire  to  produce  the  mechanical  functions 
of  the  body  ;  and  perhaps  also  in  some  other  organs. 

These  parts,  from  their  more  or  less  general  oc- 
currence in  all  organized  compounds,  are  termed 
common  tissues,  to  distinguish  them  from  those 
which  occur  only  in  one  order  of  structures  ;  such 
as  the  muscular,  fibrous,  and  osseous  tissues,  &c. 

In  the  explanation  of  the  organic  constitution, 
which   has  here  been  attempted,  the  facts  have 
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been  principally  selected  from  animal  ana tooiy ; 
as  being  more  manifest  in.  their  own  nature^  and 
as  having  hitherto  been  most  successfully  investi- 
gated. The  doctrines,  however,  apply  generally 
to  all  organized  species.  The  cellular  tissue  of 
vegetables  very  closely  resembles  in  function  and 
in  structure  that  of  animals.  Absorption  is  per- 
formed both  by  their  roots  and  leaves,  and  their 
sap  vessels  are  analogous  to  the  arteries  and  veins 
of  animals.  The  theory  of  nutrition,  and  conse- 
quently of  that  intimate  structure,  is  strictly  iden- 
tical both  in  kingdoms.  The  oily,  emulsive,  resin- 
ous products  of  vegetables  are  glandular  secretions, 
implying  tbe  presence  of  corresponding  tissues. 
The  woody,  carbonaceous  fibres  are  analogous  to 
the  osseous  skeleton  of  animals.  Many  vegetables 
likewise  exhibit  spontaneous  motion,  which, 
though  not  performed  in  obedience  to  voKtion, 
implies  the  existence  of  a  tissue,  in  many  respects 
analogous  to  that  muscular  tissue  of  animals; 
although  these  organs  have  never  been  distin- 
guished in  the  vegetable  anatomy. 

From  this  general  similarity  in  the  mechanism 
of  organs,  and  from  the  identity  of  their  functions, 
it  is  impossible  to  doubt  that  the  intimate  nature 
of  organization  is  in  all  species  alike,  and  that  one 
force  animates,  one  law  regulates  the  whale. 
Where  there  is  a  similarity  of  end,  there  also  must 
be  inferred  a  sameness  of  means.  For  it  is  the 
characteristic  of  nature  to  elicit  many  effects  ifrom 
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eye  of  curioeity,  and  points  to  the  humiliating 
seDtoice  J— 

TON  EMON  UEHAON  OtAEE  Tin  eNHTOS 

AnfiKAAT^EN*, 

In  the  structure  of  the  muscles,  which,  from 
the  latitude  of  their  motions,  require  a  looser 
arrangement  of  substance,  the  disposition  of  the 
cellular  tissue  is  the  most  clearly  discoverable.  In 
these  organs,  the  smallest  observable  fibre  is  en- 
veloped in  a  thin  cellular  tissue,  which  unites  it 
to  other  fibres  of  the  same  substance.  In  this 
manner,  several  bundles  of  fibres  being  collected, 
are  included  in  a  somewhat  larger  quantity  of 
cellular  tissue,  by  which  they  are  in  a  similar  order 
united  to  corresponding  fasciculi.  By  an  ascend- 
ing series  of  these  aggregates,  the  whole  organ  is 
completed;  when  it  is  inclosed  in  a  more  sub- 
stantial envelope  of  the  same  cellular  tissue,  which 
forms  a  decided  separation  between  it  and  other 
parts. 

Along  the  interstices,  which  the  cellular  sub- 
stance thus  forms,  are  distributed  the  arteries, 
veins,  nerves  and  absorbents ;   which  branch  off 


*  iPlotarcli  de  Iside  et  Osiride 

Mm  fere  homimfm  eit  kifelidf^  itt  onmie  nhima  rernm  phy- 
sicsrum  kietonaparttrnfirimisHj  et  «t  altera  ilh,  rernni  ^estaram 
inemoratrix,  io  nythicos  fioes  terminetur. 

Halleri  Eicmenta,  U  iu  p.  176. 
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ns  they  proceed  to  follow  the  minuter  subdivi- 
sions, formed  by  the  cellular  tisAue*  «o  «s  to 
provide  every  particle  with  iu  owa  vessels  and 
nerves. 

T^is  arrangement,  which  is  more  or  lesyi  appii'- 
cable  to  all  animated  structures,  gives  to  them  tbeir 
common  character  of  organization «  The  several 
forms,  size,  density,  colour,  and  other  distinguish* 
Ing  features  of  each  organ,  arise  either  out  of  the 
nature  of  its  appropriate  su.bBtance,  or  the  mecha^ 
nical  or  physiological  relations  it  bears  to  the  rest 
of  the  economy. 

Thus,  for  the  reasons  already  given,  the  struc- 
ture of  muscles  is  more  loose  and  flexible  than 
that  of  bones  or  even  glands.  The  redness  of  th^ir 
colour  proceeds  from  the  rapid  consumption  of  vita- 
lity, attendant  on  the  discharge  of  their  fuuqtions^ 
and  their  consequently  abundant  supply  of  bloo4. 
The  pulpy  softness  of  the  brain,  in  like  maHfier, 
is  qojinected  with  tbe  delica<?y  of  its  functiofrs  ; 
and  its  whiteness  arises  from  the  minute  sub*4ivir 
sio^of  the  blood-vessels,  by  which  its  structure 
is  maijntained,  and  which  prevents  the  too  forcible 
impetus  of  the  red  blood  into  the  tender  substance 
of  the  organ.  Organized  structures  are  essentially 
vascular;  the  nutritive  fluids  by. which  their  sub* 
stance  is  supported,  being  contained  universally 
in  tubes,  by  the  living  energy  of  whose  inner  sur- 
faces their  qualities  appear  to  be  n^aintalned  and 
regulated.    The  form  and  distribution  pf  the  se- 
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vcral  systems  of  vessels  are  adapted  to  the  nature 
and  habits  of  the  species  ;  in  such  a  manner  as  that 
every  particle  receives  an   ample  supply  for  its 
support.     In  the  higher  species  of  animals  the  vas- 
cular systems  resemble,  in   their  outline,  a  tree, 
with  its  trunk,  stem,  and  branches.     They  con-' 
sist   of  the  arteries,   which  circulate  that  portion 
of  the  blood  which  has  undergone  the  attion  of 
the  air;  the   veins,   which  contain  the  sanguine 
fluid,   before  it  has  been  so  influenced  \  and  the 
absorbents,  which  propel  a  fluid,  formed  from  the 
general  debris  of  the  whole  body.     The   capillary 
nutritive  vessels,  by  which  the  substance  of  parts 
k  supported,   are  branches  of  the  arterial  system; 
and  the  absorbents  may  be  considered  as  a  branch 
of  the  veinous  apparatus.      A  question  indeed 
subsists  among  physiologists  whether  absorption 
may  not  dso  be  performed  by  the  veins  them- 
selves.    Many  circumstajjces  seem  to  give  a  sort 
of  probability  to  this  theory;    and   it  has  been 
adopted  toxjxj^lain  the  rapid  transmission  of  the 
fluid  ingesta  from  the  stonfach.    The  diflSculties 
on  the  other'band  which  attend  this  view  of  ab- 
sorption  are  many  ;  and  the  facta  by  which  it  is 
supported,  far  from  conclusive.     Above  all  it  may 
be  doubted  whether  the  veins  could  possess  an 
absorbent  poAver,  without  fatally  endangering  the 
oeconomy,    by  the  abrupt  admixture  of  foreign 
iiut»stances  with  the  circulating  fluids. 

The  most  simple  notion  which  can  be  formed 
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of  a  vessel,  is  that  of  a  mecnbranoiis  tube,  haying: 
a  cylindrical  or  slightly  conic  shape,  and  consist- 
ing, for  the  most  part,  of  several  concentric  layers, 
united  by  cellular  substance.  The  innermost  coat, 
or  that  which  is  in  contact  with  the  contained 
fluid,  is  of  a  definite  tissue,  proper  to  each  system 
of  vessels,  and  expressly  adapted  for  placing  it 
in  harmony  with  the  fiuid'it  habitually  carries. 
Above  this  proper  tissue,  there  is  another  mem- 
brane, in  some  instances,  of  fibrous,  elastic  matter, 
in  others  approaching  nearer  to  the  nature  of  mus- 
cle, by  which  the  mechanical  movements  produced 
in.  the  particular  system,  arc  wholly  or  partially 
effected.  Over  the  whole  there  is,  almost  univer- 
sally, a  strong  condensed  layer  of  cellular  sub- 
stance, to  which  a  great  part  of  the  strength  of  the 
vessel  must  be  attributed. 

Whenever  a  vessel  terminates  by  a  bifurcation^ 
the  two  branches  which  arise  exceed  in  the  sum 
of  their  diameters  the  diameter  of  the  parent  tube. 
The  vascular  systems  of  animals,  in  wbich  this 
form  predominates,  have  been  consequently  com- 
pared to  a  cone,  whose  apex  is  placed  in  the  heart, 
and  whose  base  is  at  the  circumference  of  the  body. 
If  the  fluids,  according  to  the  common'^  notion, 
passed  through  these  tubes,  as  a  river  flows  through 
its  bed,  they  should,  according  to  the  laws  of  hy- 
drostatics, decrease  in.  rapidity,  in  proportion  as 
they  are  removed  from  the  centre  of  the  system  ; 
but  the  beats  of  the  puke,  being  isochronous  in 

G  2 
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all  parts  of  the  body,  demonstrate  that  the  rapii 
dity  of  the  circulation  h  universally  equal.  To 
explain  this  fact,  it  is  sufficient  to  observe  that  the 
eiasticity  of  the  vessels  preserves  them  constantly 
full,  and  the  resistance  being  equal  in  all  parts  of 
the  system^  the  propulsion  must  every  where  be 
proportionate. 

Theaeveral  systems  of  vessels,  thearteries,  veins^ 
^nd  absorbents,  are  intermiKed  with  the  closest 
intrieacy  in  the  substance  of  the  solids,  dividiof 
and  subdividing  in  a  series  almost  intermiflable. 
So  elaborate  is  this  atrueture  in  the  animal  solids^ 
that  if  any  one  order  of  vesselsbe  injected  with  a 
coloured  fluids  the  whole  mass  will  assume  thai 
colour,  with  such  uaiformity,  as  to  appear  exclu« 
lively  constituted  of  those  vessels.  If  the  sffteriea 
be  injected,  the  organ  will  seem  a  congeries  of  arte- 
ries; if  the  veins  be  distended,  they  will  equally 
a|»pear  to  occupy  the  whole  substance. 

This  intermixture  of  vessels,  cellular  substance^ 
and  (in  the  animal  organs)  of  nerves,  forms  the 
gfound*work  of  the  oigatiic  structure ;  they  are 
the  idfrtru meats  for  forming,  nourishing,  and  mk^ 
mating  the  organ ;  but  are  not  the  organ  itself. 
This  must  be  considered,  as  consi^ing  exclusiv-ely 
of  the  substance!  which  makes  up  its  proper  tissue, 
that  esaentially  performs  its  functions,  and  which 
confemupon  it  its  idiosyncrasy  and  individual  cha- 
racter. 

The  proper  substabce  of  Ihe  tissue  varies  in  every 
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or^n,  and  is  closely  adapted  tb  the  functions  it 
has  to  perform.  The  connection  between  the 
physical  properties  of  each  tissue,  and  its  mechani- 
cal functions,  is  abundantly  evident.  The  fibres 
of  tendons  and  ligaments  are  tough,  inelastic, 
yet  flexible.  Without  these  properties  in  a  ten* 
don,  much  of  the  contractile  force  of  the  musclea 
would  be  lost ;  and  if  they  were  wanting,  in  the 
ligaments^  the.  bones  would  be  subject  to  dtsloca- 
tion..  The  middle  coats  of  arteries,  on  the  contrary, 
are  eminently  elastic,  by  which  they  co-operate 
in  regulating  the  circulation  of  the  blood.  Bones 
are  hard,  inelastic,  unyielding,  and  inflexible ;  to 
accommodate  them  to  their  office  of  levers,  for  mov- 
ing  the  body.  These  properties  in  a  muscle  would, 
on  the  contrary,  counteract  its  movements;  as  they 
are  obviously  incompatible  with  contractility. 

The  relations  of  the  physical  properties  of  tisr 
sues,  with  their  vital  functions,  are  wholly  un# 
known ;  because  the  intimate  nature  of  fi^nction 
being  itself  removed  from  observation,  its  modus 
operandi  cznnot  be  understood;  but  that  they 
are  closely  connected,  cannot  admit  of  doubt ; 
since  a  change  in  the  visible  structure  of  organs 
is  followed  by  a  proportionate  alteration  of  their 
functions^  The  induration  of  the  liver  produces 
a  change  in  the  secretion  of  the  bile ;  the  softening 
of  the  bones  annihilates  their  function  altogether. 

In  form,  the  proper  tissue  of  nerves  is  pulpy  ; 
in ,  muscUis  it  is  fibrous  ;  in  glpnds  it  is,   for  the 
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most  part,  granular.  In  substance  also,  this 
tissue  varies  in  the  different  organs.  The  proper 
tissue  of  muscles  consists  almost  wholly  of  a  pe- 
culiar matter  termed  Jibrine  or  gluten.  In 
bones  it  is  an  earthy  salt  czWeA phosphate  of  lime. 
In  the  white  parts  of  animals  it  is  ^^/dtiin^ ;  the 
basis  of  the  woody  fibre  is  carbon^  and  that  of  the 
softer  vegetable  parts  is  mucilage.  From  these 
Tacts  it  may  be  concluded  that  each  individual 
tissue  is  possessed  of  chemical  characters,  which, 
if  accurately  assignable,  would  distinguish  thiem 
no  less  than  the  differences  of  vital  properties, 
which  they  severally  exhibit. 

The  tissues  do  not  combine  together  in  the 
same  number  in  every  organ.  The  nutritive  and 
absorbent  tissues  and  the  cellular  substance  may 
be  presumed  to  exist  in  all  organised  compounds  ; 
since  their  functions  are  essential  to  the  idea  of 
life — next  to  these  in  frequency  are  the  arteries 
and  veins,  and  last  of  all  the  nerves  ;  which  appear 
to  be  excluded  from  the  white  fibrous  tissues 
Ihat  conspire  to  produce  the  mechanical  function$ 
of  the  body  ;  and  perhaps  also  in  some  other  organs. 

These  parts,  from  their  more  or  less  general  oc- 
currence in  oil  organized  compounds,  are  termed 
common  tissues,  to  distinguish  them  from  those 
which  occur  only  in  one  order  of  structures  ;  such 
as  the  muscular,  fibrous,  and  osseous  tissues,  &c. 

In  the  explanation  of  the  organic  constitution, 
vhich   has  here  been  attempted,  the   facts  have 
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been  principally  selected  from .  animal  anatomy  ; 
as  being  more  manifest  in.  their  own  nature,  and 
as  having  hitherto  been  most  successfully  investi- 
gated. The  doctrines,  however,  apply  generally 
to  all  organized  species.  The  cellular  tissue  of 
vegetables  very  closely  resembles  in  function  and 
in  structure  that  of  animals.  Absorption  is  per- 
formed both  by  their  roots  and  leaves,  and  tberr 
sap  vessels  are  analogous  to  the  arteries  and  veins 
of  aninifils.  The  theory  of  nutrition,  and  conse* 
-quently  of  that  intimate  structure,  is  strictly  iden- 
tical both  in  kingdoms.  The  oily,  emulsive,  resin- 
ous products  of  vegetables  are  glandular  secretions, 
implying  the  presence  of  corresponding  tissues. 
The  woody,  carbonaceous  fibres  are  analogous  to 
the  osseous  skeleton  of  animals.  Many  vegetables 
likewise  exhibit  spontaneous  motion,  which, 
though  not  performed  in  obedience  to  volition, 
implies  the  existence  of  a  tissue,  in  many  respects 
analogous  to  that  muscular  tissue  of  animals; 
although  these  organs  have  never  been  distin- 
guished in  the  vegetable  anatomy. 

From  this  general  similarity  in  the  mechanism 
of  organs,  and  from  the  identity  of  their  functions, 
it  is  impossible  to  doubt  that  the  intimate  nature 
of  organisation  is  in  all  species  alike,  and  that  one 
force  animates,  one  law  regulates  the  whole. 
Where  there  is  a  similarity  of  end,  there  also  must 
be  inferred  a  sameness  of  means.  For  it  is  the 
characteristic  of  nature  to  elicit  many  effects  from 


S9  Of  oaaAKizATiox. 

a  few  caastt ;  not  to  adopt  z  variety  of  meaivs  for 
pfodiicing  the  same  retult. 


Tbefluid$,  which  form  parts  of  orgaqized  struc- 
taies,  may  bo  arranged  under  two  divisions ;  those 
which  are  accumulated  as  materials  for  living 
action,  and  those  which  hay e  undergone  tj»e 
pifocess  of  secretion.  The  former  consists  of  a  very 
few  peculiar  substances,  (called  by  the  chemisis 
prOTtimate  principles)  held  suspended  in  watery  so- 
I'ltion,  and  mixed  with  a  small  portion  of  saline 
matter.  These  proximate  principles,  which  very 
closely  resemble  each  other,  exist  also,  with  some 
slight  mbdifications,  as  constituents  of  the  solids. 
H^nce  the.aqt  of  nutrition  may  perhaps  he  regarded 
as  consisting.  iQ  little  more  than  their  precipitation 
from'  the  solvent  fluid  ;  land,  on  this  Siccorunti  the 
blood  has,  with  $oai^  propriety,  been  cal|e4  '^chair 
couhnte**  *• 

The  secreled  fluids  are  of  a  more  various  and 
iremote  character,  undergoing  changes,  during  the 
process  of  seeretion,  which,  in  a  greater  or  lesa  de- 
gree, destroy  their  analogy  and  hartnony  with  the 
living  system ;  they  are  cc^^equently  removed, 
iu  most  cases,  from  the  system,  as  soon  as  they 
hfve  performed  the  office  for  which  they  are 
produced. 

All  subMances,  destined  to  form  part  of  the 
fluids  of  organised  beings^  are  modified,  inUmme^ 
by  the  action  of  the  solids ;  water  alone  appearing 
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to  enter  undiaDged  into  the  system,  in  mder  to 
act  as  a  general  menstruum.  The  sap  of  v^etables, 
which  is  strictly  analogous  in  function  to  the  blood 
of  animals,  though  to  appearance  it  resembles 
mere  water,  is  still  susceptible  of  fermentation, 
when  coltected  in  vessels.  It  has  therefore 
already  acquired  mucilage  and  sugar,  by  the 
operation  of  the  living  agency.  The  sap  of  the 
maple  3rietds  about  one  twentieth  of  the  latter 
substance. 

The  blood  of  animals  is  a  floid  of  a  much 
more  exalted  character  ;  the  process  of  digestion 
having  assimilated  the  food  more  closely  to  the 
character  of  the  indivir^ial.  While  the  blood 
circulates  in  the  living  body,  it  maintains  its  fluid 
form  and  homogeneous  appearance :  but,  on  being 
removed  from  the  system,  and  allowed  to  remain 
at  rest,  ii  undergoes  a  spontaneous  change  ;  sepa- 
rating itself  into  a  red  solid  substance,  the  erassa- 
tnentum;  and  a  thin,  transparent,  yellowish  fluid, 
called  the  s^rum :  while  an  odorous  and  pungent 
principle,  generdlly  overlooked,  exhales  an4 
escapes. 

The  cause  of  this  eoaguiutitm  of  the  blood  is  noi; 
known  ;  it  neither  depends  exclusively  on  rest^ 
change  of  temperature,  nor  exposure  to  the  atmo? 
sphene.  The  opinion  of  John  Hunter,  who 
attributed  thisphenomenon to  vital  action,  alSPord^ 
the  most  satisfactory  expianation.  The  vigour 
of  the  process  is  proportionate  to  that  of  the 
living  energy  of  the  subject,  flrom  which  the  blood 
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hss  been  taken  :  while  the  coagulatian  is  totally 
prevented,  when  the  animal  has  been  destroyed 
by  lightning,  or  by  any  other  means,  which  at 
once  exhaust  the  whole  irritability  of  the  body. 

By  chemical  operations,  there  are  distinguishi- 
able  in  the  blood,  certain  animalized  compo«inda, 
termed ^6nw£,  albumen,  and  (according  to  some 
authors)  gelatine;  which  are  all  combinations  of 
oxygen,  hydrogen,  carbon,  and  nitrogen;  and  diflRw 
from  each  other  chiefly  in  the  proportions  of  the 
latter  element;  the  azote  abounding  in  each  of 
these  substances  in  the  order  in  whieb  they 
stand. 

These  principles  are  chiefly  distinguishable 
amongst  each  other  by  their  affections  with  water. 
Fibrine  is  insoluble,  even  at  the  boiling  teni' 
perature  ;  but  wheo  heated  above  that  point,  in 
the  machine  called  a  digester,  it  yields  to  the 
solvent  power  of  the  menstruum  ;  possibly  on 
account  of  some  change  in  its  chemical  consti- 
tution. It  is  the  most  highly  animalized  of  all 
organic  compounds,  and  seems  especially  formed 
for  the  support  of  muscular  structures  ;  of  which 
it  constitutes  by  far  the  largest  portion. 

Albumen  exists  nearly  pure  in  the  white  of  eggs, 
and  from  this  fact,  has  obtained  its  appellation  ;  it 
is  soluble  in  water,  from  which  it  is  again  sepa- 
rated by  heat,  by  the  mineral  acids,  and  by  dis*- 
tilled  spirits  ;  in  this  process,  it  is  so  far  changed, 
as  no  longer  to  be  soluble,  without  a  long  con^ 
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tinned  boiling.  Besides  the  usual  elements  of 
animal  matter,  albumen  contains  sulphur ;  which 
is  familiarly  testified  by  the  discoloration  of  silver 
spoons,  which  takes  place  when  they  are  used  in 
eating  eggs.  Albumen  predominates  in  the  struc- 
ture  of  white  parts,  in  hair,  in  horn,  and  in  car- 
tilages ;  and  it  is  a  constituent  of  muscles, 
nerves,  &c.  &c. 

Gelatine,  according  to  some  authors,  is  a  pro- 
duct of  nutrition,  and  does  not  formally  exist  in 
the  blood.  It  is  this  principle  which  forms  the 
'  basis  of  je1]y,size,  and  glue.  It  is  miscible  with 
'Mater  in  all  proportions,  and  does  not  coagulate 
with  heat.  One  part  of  this  substance,  dissolved 
in  one  hundred  and  fifty  parts  of  water,  assumes, 
'when  ccfld,  the  solid  and  tremulous  form  pecu- 
liar to  jelly. 

The  saline  part  of  the  blood  consists  chiefly  of 
soda,  and  of  the  muriate  and  phosphate  of  that 
alcali. 

The  red  colour  of  the  blood  is  derived  from  a 
peculiar  substance,  whose  constitution  is  not  well 
understood.  Microscopic'  observation  exhibits 
"it  under  the  form  of  globular,  or  rather  of  discoid 
bodies,  having  a  diameter,  according  to  Haller, 
equal  to  one  five-ihousandth  part   of  an  inch.* 

*  Halleri  £leroen(a,  /.  iii.  p.  56.  Desaguliers  makes  ihe 
diameter  of  the  red  globules  y^TVir  ^^^^  inch.  Lieuwenhoeck 
e^timate^  them  at  tiVtt-  -AH  this  however  is  very  vague,  un- 
satisfactory, and  (fortunately  very)  nseless. 
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all  parts  of  the  body,  demonstrate  that  the  rapi* 
dity  of  the  circulation  is  universally  equal.  To 
explain  this  fact,  it  is  sufficient  to  observe  that  the 
elasticity  of  the  vessels  preserves  them  constantly 
full,  aad  the  resistance  being  equal  in  all  parts  of 
the  system^  the  propulsion  must  every  where  be 
proportionate* 

The^everal  systems  of  vessels,  thearteries^  veins« 
^nd  absorb^its,  are  intermixed  with  the  closest 
intricacy  in  the  substance  of  the  solida,  dividing; 
aiiid  subdividing  in  a  series  almost  intermiiiable^ 
So  elaborate  is  this  atrueture  in  the  animal  solida* 
that  if  any  one  order  of  vessels  be  injected  with  a 
«>loured  fluid,  the  whob  mass  will  assume  tlmi 
colour,  with  such  uniformity,  as  to  a|>pear  exclu* 
aively  constituted  of  those  vessels.  If  the  surteriea 
be  injected,  the  organ  will  seem  a  congeries  of  arte- 
ries; if  the  veins  be  distended,  they  will  equally 
appear  to  occupy  the  whole  substance. 

This  intermixture  of  vessels,  cellular  substance^ 
and  (in  the  animal  organs)  of  nerves,  forms  the 
gnouttd^work  of  the  oigattic  structure ;  they  are 
the  instruments  for  forming,  nourishing,  and  mir 
mating  the  organ ;  b^t  are  not  the  organ  itself. 
This  must  be  considered,  as  consisting  exciusiviely 
of  the  substancei  which  makes  up  its  proper  tissue, 
that  essentially  performs  its  functions,  and  which 
conferaupon  it  its  idiosyncrasy  and  imiividual  cha- 
racter. 

The  prop^  substabce  Of ihe  tissue  varies  in  erery 

) 
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organ,  and  is  closely  adapted  tb  the  functions  it 
has  to  perform.  The  connection  between  the 
physical  properties  of  each  tissue,  and  its  mechani- 
cal functions,  is  abundantly  evident.  The  fibres 
of  tendons  and  ligaments  are  tough,  inelastic, 
yet  flexible.  Without  these  properties  in  a  ten* 
don,  much  of  the  contractile  force  of  the  muscles 
would  be  lost ;  and  if  they  were  wanting^  in  the 
ligaments^  the  bones  would  be  subject  to  disloca* 
tion..  The  middle  coats  of  arteries,  on  the  contrary, 
are  eminently  elastic,  by  which  they  co-operate 
in  regulating  the  circulation  of  the  blood.  Bones 
are  hard,  inelastic,  unyielding,  and  inflexible ;  to 
accommodate  them  to  their  ofiice  of  levers,  for  mov- 
ing  the  body.  These  properties  in  a  muscle  would* 
on  the  contrary,  counteract  its  movements;  as  they 
are  obviously  incompatible  with  contractility. 

The  relations  of  the  physical  properties  of  tisr 
sues,  with  their  vital  functions,  are  wholly  un* 
known ;  because  the  intimate  nature  of  function 
being  itself  removed  from  observation,  its  modus 
operandi' cznnot  be  understood;  but  that  thej 
are  closely  connected,  cannot  admit  of  doubt ; 
since  a  change  in  the  visible  structum  of  organs 
is  followed  by  a  proportionate  alteration  of  their 
functions^  The  induration  of  the  liver  produces 
a  change  in  the  secretion  of  the  bile ;  the  softening 
of  the  bones  annihilates  their  function  altogether. 

In  form,  the  proper  tissue  of  nerves  is  pulpy  ; 
in .  muscles  jt  is  fibrous  ;  in  glands  it  is,   for  the 
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most  part,  granular.  In  substance  also,  this 
tissue  varies  in  the  different  organs.  The  proper 
tissue  of  muscles  consists  almost  wholly  of  a  pe- 
culiar matter  termed  Jthnne  or  gluten.  In 
bones  it  is  an  earthy  salt  czWeA phosphate  of  lime. 
In  the  white  parts  of  animals  it  is  ^^/dfiine ;  the 
basis  of  the  woody  fibre  is  carbon^  and  that  of  the 
softer  vegetable  parts  is  mucilage.  From  these 
Tacts  it  may  be  concluded  that  each  individual 
tissue  is  possessed  of  chemical  characters,  which, 
if  accurately  assignable,  would  distinguish  them 
no  less  than  the  differences  of  vital  properties, 
which  they  severally  exhibit. 

The  tissues  do  not  combine  together  in  the 
same  number  in  every  organ.  The  nutritive  and 
absorbent  tissues  and  the  cellular  substance  may 
be  presumed  to  exist  in  all  organised  compounds  ; 
since  their  functions  are  essential  to  the  idea  of 
life — next  to  these  in  frequency  are  the  arteries 
and  veins,  and  last  of  all  the  nerves  ;  which  appear 
to  be  excluded  from  the  white  fibrous  tissues 
Ihat  conspire  to  produce  the  mechanical  function$ 
of  the  body  ;  and  perhaps  also  in  some  other  organs. 

These  parts,  from  their  more  or  less  general  oc- 
currence  in  all  organized  compounds,  are  termed 
common  tissues,  to  distinguish  them  from  those 
which  occur  only  in  one  order  of  structures  ;  such 
as  the  muscular,  fibrous,  and  osseous  tissues,  &c. 

In  the  explanation  of  the  organic  constitution, 
vhich   has  here  been  attempted,  the  facts  have 
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beeo  principally  selected  from .  animal  aaatomy  ; 
as  being  more  manifest  in.  tbeir  own  nature,  and 
as  having  hitherto  been  most  successfully  investi- 
gated. The  doctrines,  however,  apply  generally 
to  all  oi^nized  species.  The  cellular  tissue  of 
vegetables  very  closely  resembles  in  function  and 
in  structure  that  of  animals.  Absorption  is  per- 
formed both  by  tbeir  roots  and  leaves,  and  their 
sap  vessels  are  analogous  to  the  arteries  and  veins 
of  animals.  The  theory  of  nutrition,  and  conse- 
quently  of  that  intimate  structure,  is  strictly  iden- 
tical both  in  kingdoms.  The  oily,  emulsive,  resin- 
ous products  of  vegetables  are  glandular  secretions, 
implying  the  presence  of  corresponding  tissues. 
The  woody,  carbonaceous  fibres  are  analogous  to 
the  osseous  skeleton  of  animals.  Many  vegetables 
likewise  exhibit  spontaneous  motion,  which, 
though  not  performed  in  obedience  to  volition, 
implies  the  existence  of  a  tissue,  in  many  respects 
analogous  to  that  muscular  tissue  of  animals; 
although  these  organs  have  never  been  distin- 
guished in  the  vegetable  anatomy. 

From  this  general  similarity  in  the  mechanism 
of  organs,  and  from  the  identity  of  their  functions, 
it  is  impossible  to  doubt  that  the  intimate  nature 
of  organization  is  in  all  species  alike,  and  that  one 
force  animates,  one  law  r^ulates  the  whole. 
Where  there  is  a  similarity  of  end,  there  also  must 
be  inferred  a  sameness  of  means.  For  it  is  the 
characteristic  of  nature  to  elicit  many  effects  from 
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eye  of  curiosity,  and  points  to  the  hymiliating 
sentodce : — 

TOM  EMON  HEHAON  OtAfelS  Hflt  ©KHTOS 

AriEKAAY^EN*. 

In  the  structure  of  the  muscles,  which,  from 
the  latitude  of  their  motions,  require  a  looser 
arrangement  of  substance,  the  disposition  of  the 
cellular  tissue  is  the  most  clearly  discoverable.  In 
these  organs,  the  smallest  observable  fibre  is  en- 
veloped  in  a  thin  cellular  tissue,  which  unites  rt 
to  other  fibres  of  the  same  substance.  In  this 
manner,  several  bundles  of  fibres  being  collected, 
are  included  in  a  somewhat  larger  quantity  of 
cellular  tissue,  by  which  they  are  in  a  similar  order 
united  to  corresponding  fasciculi^  By  an  ascend- 
ing series  of  these  aggregates,  the  whole  organ  is 
completed;  when  it  is  inclosed  in  a  more  sub- 
stantial envelope  of  the  same  cellular  tissue,  which 
forms  a  decided  separation  between  it  and  other 
parts. 

Along  the  interstices,  which  the  cellular  sub- 
stance thus  forms,  are  distributed  the  arteries, 
veins,  nerves  and  absorbents ;   which  branch  off 


*  ^lotarcb  de  Iside  et  Osiride 

Ea  fere  homimia  e«t  kkhhchi^  tit  omnia  nhima  remm  pby- 
aicarum  bUtonaparvmfiriMisH,  et  vl  altera  i)ta,  r^irai  geataram 
memoratrix,  in  nythicos  fioea  terminetur. 

Halleri  Elemental  U  it.  p.  176» 
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as  they  proceed  to  follow  the  minuter  subdivi- 
sions, formed  by  the  cellular  tismue^  so  as  to 
provide  every  particle  with  iu  own  vessels  and 
nerves. 

T^iis  arrangement,  which  is  more  or  less  appli- 
cable to  all  animated  structures,  gives  to  them  their 
common  character  of  organization «  The  several 
forms,  size,  density,  colour,  and  other  distinguish* 
ing  features  of  each  organ,  arise  either  out  of  the 
nature  of  its  appropriate  substance,  or  the  mecba^ 
nical  or  physiological  relations  it  bears  to  the  rest 
of  the  economy. 

Thus,  for  the  reasons  already  given,  the  atru^« 
tuie  of  muscles  is  more  loose  and  flexible  than 
that  of  bones  or  even  glands.  The  redness  of  their 
colour  proceeds  from  the  rapid  cojptsumption  of  vita- 
lity,  attendant  on  the  discharge  of  their  fuuqtionf« 
and  their  consequently  abundant  supply  of  blood. 
The  pulpy  softness  of  the  brain,  in  like  manner, 
IS  connected  with  the  delica<?y  of  its  functions  ; 
and  its  whiteness  arises  from  the  minute  sub<4)ivit 
sioi;i' of  the  blood- vessels,  by  which  its  structure 
is  maintained,  and  which  prevents  the  too  forcible 
impetus  of  the  red  blood  into  the  tender  substance 
of  the  organ.  Organized  structures  are  essentially 
vascular;  the  nutritive  fluids  by. which  their  sub* 
stance  is  supported,  being  contained  universally 
in  tubes,  by  the  living  energy  of  whose  inner  sur- 
faces their  qualities  appear  to  be  maintained  and 
regulated.    The  form  and  distribution  pf  the  se- 
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veral  systetos  of  vessels  are  adapted  to  (he  nature 
and  habits  of  the  species  ;  in  such  a  manner  as  that 
every  partifcle  receives  an   ample  supply  for  its 
support.     In  the  higher  species  of  animals  the  vas- 
cular systems  resemble,  in   their  outline,  a  tree, 
with  its  trunk,  stem,  and  branches.     They  con-' 
sist  of  the  arteries^   which  circulate  that  portion 
of  the  blood  which  has  undergone  the  aWion  of 
the  air;  the   veinSi   which  contain  the  sanguine 
fluid,   before  it  has  been  so  influenced  *  and  the 
absorbents^  which  propel  a  fluid,  formed  from  the 
general  debris  of  the  whole  body.     The   capillary 
nutritive  vessels,  by  which  the  substance  of  parts 
is  supported,  are  branches  of  the  arterial  system; 
and  the  absorbents  may  be  considered  as  a  branch ' 
of  the  veinous  apparatus.      A  question  indeed 
subsists  among  physiologists  whether  absorption 
may  not  also  be  performed  by  the  veins  them- 
selves.    Many  circumstances  seem  to  give  a  sort 
of  probability  to  this  theory;    and   it  has  been 
adopted  totjxp^lain  the  rapid  transmission  of  the 
fluid  ingesta  from  the  stonfach.     The  difficulties 
on  the  other%and  which  attend  this  view  of  ab- 
sorption are  many  ;  and  the  facts  by  which  it  is 
supported,  far  from  conclusive.     Above  all  it  may 
be  doubted  wtiether  the  veins  could  possess  an 
absorbent  poAV'cr,  without  fatally  endangering  the 
oeconomy,    by  the  abrupt  admixture  of  foreign 
j»utystances  with  the  circulating  fluids. 

The  most  simple  notion  which  can  be  formed 
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of  a  vessel,  is  that  of  a  mecnbranous  tube,  having: 
a  cylindrical  or  slightly  conic  shape,  and  consist- 
ing, for  the  most  part,  of  several  concentric  layers, 
united  by  cellular  substance.  The  innermost  coat, 
or  that  which  is.  in  contact  with  the  contained 
fluid,  is  of  a  definite  tissue,  proper  to  each  system 
of  vessels,  and  expressly  adapted  for  placing  it 
in.  harmony  with  the  fluid'it  habitually  carries. 
Above  this  proper  tissue,  there  is  another  mem- 
brane, in  some  instances,  of  fibrous,  elastic  matter, 
in  others  approaching  nearer  to  the  nature  of  mus* 
cle,  by  which  the  mechanical  movements  produced 
in  >  the  particular  system,  are  wholly  or  partially 
effected.  Over  the  whole  there  is,  almost  univer- 
sally, a  strong  condensed  layer  of  cellular  sub- 
stance, to  which  a  great  part  of  the  strength  of  the 
vessel  must  be  attributed. 

Whenever  a  vessel  terminates  by  a  bifurcatioiK 
the  two  branches  which  arise  exceed  in  the  sum 
of  their  diameters  the  diameter  of  the  parent  tube. 
The  vascular  systems  of  animals,  in  which  this 
form  predominates,  have  been  oonsequently  com- 
pared to  a  cone,  whose  apex  is  placed  in  the  heart, 
and  whose  base  is  at  the  circumference  of  the  tody. 
If  the  fluids,  according  to  the  common ^^  notion, 
passed  through  these  tubes,  as  a  river  flows  through 
its  bed,  they  should,  according  to  the  laws  of  hy- 
drostatics, decrease  in.  rapidity,  in  proportion  as 
they  are  removed  from  tho  centre  of  the  system ; 
but  the  beats  of  the  puke,  being  isochronous  iu 
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all  parts  of  the  body,  demonstrate  that  the  rapi* 
dity  of  the  circulation  is  universally  equal.  To 
explain  this  fact,  it  is  sufficient  to  observe  that  the 
elasticity  of  the  vessels  preserves  them  constantly 
full,  and  the  resistance  being  equal  in  all  parts  of 
the  system,  the  propulsion  must  every  where  be 
proportionate* 

Theseveral  systems  of  vessels,  tbie  arteries^  veins« 
4ind  absorbents,  are  intermixed  with  the  closest 
intricacy  in  the  substance  of  the  soUd»,  dividliot 
and  subdividing  in  a  series  almost  intermiiiable. 
So  elaborate  is  this  structure  in  the  animal  solidls^ 
that  if  any  one  order  of  vessels  be  injected  with  a 
coloured  fluid,  the  whole  mass  will  assume  ttml 
colour,  with  such  uniformity,  as  to  appear  exclu« 
ftiveiy  constituted  of  those  vessds.  If  the  arteriea 
be  injected,  the  organ  will  seem  a  congeries  of  arte- 
ries; if  the  veins  be  distended,  they  will  equally 
appear  to  occupy  the  whole  substance. 

This  intermixture  of  vessels,  cellular  substance^ 
and  (in  the  animal  organs)  of  nerves,  forms  the 
gnound«work  of  the  oi^a&ic  structure ;  they  are 
the  instruments  for  forming,  nourishing,  and  anit*" 
mating  the  organ ;  but  are  not  the  organ  itself^ 
This  must  be  considered,  as  consisting  exclusively 
of  the  substance!  which  makes  up  its  proper  tissue, 
that  essentially  performs  its  functions,  and  which 
confers  upon  it  its  idiosyncrasy  and  individual  cha- 
racter. 

The  proper  substabce  Of  the  tissue  varies  in  every 
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organ,  and  is  closely  adapted  X6  the  functions  it 
has  to  perform.  The  connection  between  the 
physical  propeirties  of  each  tissue,  and  its  mechani- 
cal functions,  is  abundantly  evident.  The  fibres 
of  tendons  and  ligaments  are  tough,  inelastic, 
yet  flexible.  Without  these  properties  in  a  ten* 
don,  much  of  the  contractile  force  of  the  muscles 
would  be  lost ;  and  if  they  were  wanting,  in  the 
ligamentSj  the  hemes  would  be  subject  to  disloca- 
tion.. The  middle  coats  of  arteries,  on  the  contrary, 
are  eminently  elastic,  by  which  they  co*operate 
in  regulating  the  circulation  of  the  blood.  Bones 
are  hard,  inelastic,  unyielding,  and  inflexible;  to 
accommodate  them  to  their  office  of  levers,  for  mov- 
ing the  body.  These  properties  in  a  muscle  would, 
on  the  contrary,  counteract  its  movements;  as  they 
are  obviously  incompatible  with  contractility. 

The  relations  of  the  physical  properties  of  tis* 
sues,  with  their  vital  functions,  are  wholly  un^ 
known ;  because  the  intimate  nature  of  function 
being  itself  removed  from  observation,  its  modui 
operandi' cannot  be  understood;  but  that  they 
are  closely  connected,  cannot  admit  of  doubt ; 
since  a  change  in  the  visible  structufe  of  organs 
is  followed  by  a  proportionate  alteration  of  their 
functions^  The  induration  of  the  liver  produces 
a  change  in  the  secretion  of  the  bile ;  the  softening 
of  the  bones  annihilates  their  function  altogether. 

In  form,  the  proper  tissue  of  nerves  is  pulpy  ; 
in.musclcs.it  is  fibrous ;  in  glands  it  is,   for  the 
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most  part,  granular.  In  substance  also,  this 
tissue  varies  in  the  diflFerent  organs.  The  proper 
tissue  of  muscles  consists  almost  wholly  of  a  pe- 
culiar matter  termed  Jtbrine  or  gluten.  In 
bones  it  is  an  earthy  salt  czWeA phosphate  of  lime. 
In  the  white  parts  of  animals  it  is  ^^/dfiine ;  the 
basis  of  the  woody  fibre  is  carbon^  and  that  of  the 
softer  vegetable  parts  is  mucilage.  From  these 
facts  it  may  be  concluded  that  each  individual 
tissue  is  possessed  of  chemical  characters,  which, 
if  accurately  assignable,  would  distinguish  them 
no  less  than  the  differences  of  vital  properties, 
which  they  severally  exhibit. 

The  tissues  do  not  combine  together  in  the 
same  number  in  every  organ.  The  nutritive  and 
absorbent  tissues  and  the  cellular  substance  may 
be  presumed  to  exist  in  all  organised  compounds  ; 
since  their  functions  are  essential  to  the  idea  of 
life — next  to  these  in  frequency  are  the  arteries 
and  veins,  and  last  of  all  the  nerves ;  which  appear 
to  be  excluded  from  the  white  fibrous  tissues 
Ihat  conspire  to  produce  the  mechanical  functions 
of  the  body  ;  and  perhaps  also  in  some  other  organs. 

These  parts,  from  their  more  or  less  general  oc- 
currence in  all  organized  compounds,  are  termed 
common  tissues,  to  distinguish  them  from  those 
which  occur  only  in  one  order  of  structures  ;  such 
as  the  muscular,  fibrous,  and  osseous  tissues,  &c. 

In  the  explanation  of  the  organic  constitution, 
vhich   has  here  been  attempted,  the   facts  have 
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been  principally  selected  from .  animal  aBatomy  ; 
as  being  more  manifest  in.  their  own  nature^  and 
as  having  hitherto  been  most  successfully  investi- 
gated. The  doctrines,  however,  apply  generally 
to  all  organized  species.  The  cellular  tissue  of 
vegetables  very  closely  resembles  in  function  and 
in  structure  that  of  animals.  Absorption  is  per- 
formed both  by  their  roots  and  leaves,  and  therr 
sap  vessels  are  analogous  to  the  arteries  and  veins 
of  animals.  The  theory  of  nutrition,  and  conse* 
quently  of  that  intimate  structure,  is  strictly  iden- 
tical both  in  kingdoms.  The  oily,  emulsive,  resin- 
ous products  of  vegetables  are  glandular  secretions, 
implying  the  presence  of  corresponding  tissues. 
The  woody,  carbonaceous  fibres  are  analogous  to 
the  osseous  skeleton  of  animals.  Many  vegetables 
likewise  exhibit  spontaneous  motion,  which, 
though  not  performed  in  obedience  to  volition, 
implies  the  existence  of  a  tissue,  in  many  respects 
analogous  to  that  muscular  tissue  of  animals; 
although  these  organs  have  never  been  distin- 
guished in  the  vegetable  anatomy. 

From  this  general  similarity  in  the  mechanism 
of  organs,  and  from  the  identity  of  their  functions, 
it  is  impossible  to  doubt  that  the  intimate  nature 
of  organization  is  in  all  species  alike,  and  that  one 
force  animates,  one  law  r^ulates  the  whole. 
Where  there  is  a  similarity  of  end,  there  also  must 
be  inferred  a  sameness  of  means.  For  it  is  the 
characteristic  of  nature  to  elicit  many  effects  fi*om 
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a  fair  6sa$» ;  not  to  adopt  a  vi^iety  of  meam  for 
pfodiicitig  the  Mine  result. 


Tiiefluid$>  which  form  parts  of  organized  struc- 
tiiies,  may  be  arranged  under  two  divisions ;  those 
which  are  accumulated  as  materials  for  liviag^ 
action,  and  those  which  hay e  undergone  ijae 
ptocess  ofseorftioa.  The  former  consists  of  a  very 
ftw  peculiar  substafices,  (called  by  the  chemist 
pr03(imate  principles)  held  suspend(^d  in  watery  so- 
I'ltion,  and  mixed  with  a  small  portion  of  saline 
matter.  Thes.e  proximate  principles,  which  very 
closely  resemble  each  other,  exist  also,  with  some 
slight  modifications,  as  constituents  of  the  s^olids. 
H^nce  the  apt  of  nutrition  may  perhaps  he  regarded 
as  consisting,  in  little  more  than  their  precipUation 
from-  the  solvent  fluid  ;  land,  on  this  accorunti  the 
blood  has,  with  9oai# propriety,  been  called  ''chnir 
coulanie.**  •• 

The  secreted  fluids  are  of  a  more  various  and 
iremote  character^  undergoing  changes,  during  the 
process  of  seeretioi^  which,  in  a  greater  or  lesa  de- 
gree, destroy  their  atijftlogy  and  hartaony  with  the 
living  system;  they  are  corosequently  remolrcd, 
iu  most  cases,  from  the  system,,  as .  soon  as  they 
have  performed  tlie  office  for  which  they  are 
produced. 

AH  subi^tanceai  destined  to  form  part  of  the 
fluids  of  organised  beings^  are  modifieft^  inHmme, 
by  the  action  of  the  solids ;  water  alone  appearing 
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to  eater  unebaDged  ioto  the  eystsm,  in  mder  to 
act  at  a  general  menstruum.  The  sap  of  vegetablea, 
which  is  strictly  analogous  in  function  to  the  blood 
of  animals,  though  to  appearance  it  resembles 
mere  water,  is  still  susceptible  of  fermentation, 
when  collected  in  vessels.  It  has  therefore 
idready  acquired  mucilage  and  sugar,  by  the 
operation  of  the  living  agency.  The  sap  of  the 
maple  yields  about  one  twentieth  of  the  latter 
substance. 

The  blood  of  animals  is  a  flnid  of  a  much 
more  exalted  character  ;  the  process  of  digestion 
having  assimilated  the  food  more  closely  to  the 
character  of  the  indivirUial.  While  the  blood 
circulates  in  the  living  body,  it  maintains  its  fluid 
form  and  homogeneous  appearance :  but,  on  being 
removed  ftotn  the  system,  and  allowed  to  remain 
at  rest,  it  undergoes  a  spontaneous  change ;  sepa« 
rating  itaelfinto  a  red  solid  substance,  the  erassa- 
mentunT;  and  a  thin,  transparent,  yellowish  fluid, 
calbed  the  s^rum:  while  an  odorous  and  pungent 
principle,  generally  overlooked,  exhales  anc| 
escapes. 

The  cause  of  this  coaguiutitm  of  the  blood  is  no); 
known  ;  it  neither  depends  exclusively  on  rest^ 
change  of  temperature,  nor  exposure  to  the  atmo? 
sphere.  The  opinion  of  John  Hunter,  who 
attributed  thispbenomencm to  vital  action,  afibrd^ 
the  most  satisfactory  explanation.  The  vigour 
of  the  prwess  is  proportioaate  to  that  of  the 
living  energy  of  the  subject^  from  which  the  blood 
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has  been  taken:  while  the  coagulation  is  totally 
prevented,  when  the  animal  has  been  destroyed 
by  lightning,  or  by  any  other  means,  which  at 
once  exhaust  the  whole  irritability  of  the  body. 

By  chemical  operations,  there  are  distinguish^- 
able  in  the  blood,  certain  animalized  comporund», 
termed ^&rin£,  albumen^  and  (according  to  some 
authors)  gelatine;  which  are  all  combinations  of 
oxygen,  hydrogen,  carbon,  and  nitrogen;  and  diffin* 
from  each  other  chiefly  in  the  proportions  of  the 
latter  element;  the  aizotc  abounding  in  each  of 
these  substances  in  the  order  in  whieh  they 
stand. 

These  principles  are  chiefly  distinguishable 
amongst  each  other  by  their  affections  with  water. 
Fi brine  is  insoluble,  even  at  the  boiling  t^n* 
perature  ;  but  when  heated  above  that  point,  in 
the  machine  called  a  digester,  it  yields  to  the 
solvent  power  of  the  menstruum  ;  possibly  on 
account  of  some  change  in  its  chemical  consti- 
tution. It  is  the  m0st  highly  animalized  of  all 
organic  compounds,  and  seems  especially  formed 
for  the  support  of  muscular  structures ;  of  which 
it  constitutes  by  far  the  largest  portion. 

Albumen  exists  nearly  pure  in  the  white  of  eggs, 
and  from  this  fact,  has  obtained  its  appellation  ;  it 
is  soluble  in  water,  from  which  it  is  again  sepa- 
rated by  heat,  by  the  mineral  acids,  and  by  dis- 
tilled spirits  ;  in  this  process,  it  is  so  far  changed, 
as  no  longer  to  be  soluble,  without  a  long  con* 
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tihued  boiling.  Besides  the  usual  elements  of 
anima]  matter,  albumen  contains  sulphur;  which 
is  familiarly  testified  by  the  discoloration  of  silver 
spoons,  which  takes  place  when  they  are  used  in 
eating  eggs.  Albumen  predominates  in  the  struc* 
ture  of  white  parts,  in  hair,  in  horn,  and  in  car- 
tilages ;  and  it  is  a  constituent  of  muscles, 
nerves,  &c.  &c. 

Gelatine,  according  to  some  authors,  is  a  pro- 
duct  of  nutrition,  and  does  not  formally  exist  in 
the  blood.  It  is  this  principle  which  forms  the 
'  basis  6f  je1]y,size,  and  glue.  It  is  miscible  with 
"M'ater  in  all  proportions,  and  does  not  coagulate 
with  heat.  One  part  of  this  substance,  dissolved 
in  one  hundred  and  fifty  parts  of  water,  assumes, 
'when  cdld,  the  solid  and  tremulous  form  pecu- 
liar to  jelly. 

The  salin^e  part  of  the  blood  consists  chiefly  of 
soda,  and  of  the  muriate  and  phosphate  of  that 
alcali. 

The  red  colour  of  the  blood  is  derived  from  a 
peculiar  substance,  whose  constitution  is  not  well 
understood.  Microscopic'  observation  exhibits 
'it  under  the  form  of  globular,  or  rather  of  discoid 
bodies,  having  a  diameter,  according  to  Haller, 
equal  to  one   five-thousandth  part   of  an  inch.* 

*  Ualleri  Elementa,  ^  iii.  p.  56.  Desag^uliers  makes  the 
rliameter  of  the  red  globolc^s  y^^TTr  ofnn  inch.  Lieuwenhoeck 
e.^timate$  them  at  tsVt*  -AH  this  however  is  very  vague,  un- 
satisfactory, and  (fortynaiely  very)  iiBelese. 
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These  bodies,  though  soluble  in  water,  separate 
from  it  again  by  deposition.  When  collected 
andburnt,  their  ashes  cpqtairi  irmch  iron.  Con- 
cerning their  chen^iical  history  there  subsists  great 
difference  of  opinion.  Fourcroy  maintained  thai 
the  iron  exists  in  combination  with  phosphoric 
acid,  and  13  suspended  in  the  fluid  by  means  of 
soda ;  but  if  this  were  the  case,  the  iron  should  be 
cognisable  by  chemical  tests;  an  inference  con- 
tradicted jby  the  fact.  No  other  more  satisfactory 
explanation  has  been  given,  to  supply  the  place  of 
Fourcroy's  thecnry,  by  those  authors,  who  have 
denied  its  applicability,  There  exists. in  the 
red  globules,  besides  iron,  9  small  portion  of 
albiimen. 

Tfae  red  globules  seem  to  eicert  a  marked 
srttraction  for  the  fibrine:  they  unite  with  it 
during  the  spontaneous  coagulation  of  the  bl^od, 
and  adheie  very  closely  to  it  in  the  muscles  of 
red-blooded  animals ;  still  however  they  may  be 
separated  firom  each  other  by  sin^ple  ablution. 

The  functions  of  these  bodies,  like  their  con- 
atitution,  are  obscure ;  the  iron  has  been  consi- 
dered as  a  medium  of  attraction  for  producing  that 
chemical  change  which  is  effected  in  the  blood, 
durii^  respiration :  but  as  all  animals  respire,  and 
the  blood  of  a  few  families  only  contains  red  glo- 
bules, the  supposition  must  be  abandoned,  as  un- 
founded.— In  some  nianner,  they  are  connected 
>viih  an  high  developement  of  vital  power  ;  since 
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tbey  abooad  in  the  worm-blooded  tnimals  exclu- 
sively ;  have  a  more  circumscribed  existence  ia 
Ibe  reptiles  and  fish;  and  do  not  exist,  except  in  a 
very  few  iDstances»  in  the  fluids  of  the  inverte- 
braied  classes.* 

A  question  of  some  curiosity  arises  out  of  these 
facts,  respecting  the  constitution  of  the  blood* 
during  its  circulation  in  the  body ;  whether)  namely, 
it  bean  homogeneous  fluid*  of  one  uniform  con- 
stitution ;  or  a  mixture  of  the  proximate  prin* 
ciplesi  discovered  on  coagulation :  or  id  other 
wordsy  whether  coagulation  consists  in  ^ifofmmiion 
of  fibrine,  albumen,  &c.  or  merely  in  a  npartUion 
of  them  frotn  each  other. 

The  insolubility  of  fibrine,  unfavourable  to  its 
formal  existence  in  the  fluid  blood,  afibrds  a. strong 
argument  in  favour  of  the  former  hypothesis.  If 
this  view  of  the  subject  be  correct,  the  azpte»  so 
u^equally  distributed  among  the  proximate  prin- 
ciples of  coagulated  blood,  is  equally  diffused 
through  the  whole  mass  of  the  circulating  fluid, 
and  coagulation  will  then  consist  in  a  new  arrange- 
ment of  the  chemical  constituents*  The  con- 
stitution  of  the  blood  seems  the  same  in  all  red- 
blooded  animals  ;  nor  does  it  greatly  differ  in  the 
same  individual  at    the  different  epochs  of  its 


*  When  inflammation  takes  place  in  the  white  tissues  of  the 
Warm-blooded  animals,  their  minute  vessels  become  so  chang^ed 
in  Ikiilr  fitsl  ptmtr,  as  to  admit  the  entire  red  blood;  the  pre- 
sence of  tb«ff«d§iaMcs  therefore  seems  esMotiat  to  the  process. 
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existence  ;  unless  when  influenced  by  disease.  Its 
purity,  notwithstanding,  is  assailed  both  through 
the  channels  of  absorption  and  of  assimilation ; 
but  the  balance  of  the  o^anic  functions,  for  the 
most  part,  preserves  the  constitution  of  the  fluid 
unchanged.  The  several  morbid  poisons,  which 
find  their  way  into  the  circulation  by  absorption 
from  the  external  and  internal  surfaces  of  the  body, 
exist  in  the  blood  in  too  small  quantities  to  be 
cognizable  by  experiment.  The  blood  of  a  person 
labouring  under  small  pox,  does  not  sensibly  diffe^r 
from  that  drawn  during  any  other  inflammatory 
complaint.' 

Certain  articles  of  diet,  it  is  true,  materially 
change  the  constitution  of  the  blood.  The  sea 
scurvy  is  thus  produced  by  the  exclusive  use  of 
salted  provisions.  But  this  result  seems  to  pro- 
ceed from  their  action  on  the  living  solids,  and 
not  primarily  by  any  mixture  or  contamination  of 
the  fluids  themselves ;  since  there  is  no  evidence 
that  the  serum  or  watery  part  of  the  blood,  con- 
tains a  larger  quantity  than  usual  of  saline  matter. 
There  is,  therefore,  little  or  no  foundation,  for  the 
vulgar  prejudices  entertained  respecting  the  purity 
or  acrimony  of  the  blood,  and  the  existence  of 
various  humours  in  the  circulation,  tending  to- 
wards disease.  In  corroboration  of  this  opinion, 
it  may  be  remarked  that  the  whole  tribe  of 
'  sweetners^'  which  the  old  ladies,  both  professional 
and  empyrieal;  administer  so  liberally,  are  wholly 
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inert ;  beii>g  more  marked  by  their  beneficial 
effects  upon  the  apothecary,  who  prepares,  than 
on  the  patient  who  swallows  them. 

The  loss  which  the  blood  sustains,  in  supporting 
function,  is  supplied  from  two  sources  ;  from  the 
chyle,  or  product  of  digestion,  and  from  the  results 
of  absorption,  both  from  the  substance  and  surfaces 
of  the  whole  body.     Of  these  sources,  the  former 
alone  can  be  considered  as  administering  to  the 
positive  increase  of  thie  body.     For  though  much 
water  may  be  absorbed  during  a  moist  state  of 
the  atmosphere,  from  the  lungs  and  skin,  it  sterns 
very  improbable   that  nutritious  matter  is  ever 
obtained  from  these  surfaces.      Milk  and  broth 
baths  have  been  constantly  emf)loyed  as  means 
of  supporting  life,  in  cases  of  obstruction  in  the 
ossopbagus,  where  food  could  not  be  passed  into 
the  stomach ;  but  emaciation  and  death  have  silc* 
ceeded  as  rapidly,  as  if  no  such  remedies  had  been 
employed. 

The  chyle,  whatever  may  have  been  the  nature  of 
the  food  from  which  it  is  obtained,  appears  nearly 
the  same.*  It  is  a  milky  fluid,  which,  when  abs- 
tracted from  the  absorbents,  and  exposed  to  the 
air,  coagulates,  and  acquires  a  slight  tinge  of  red. 
This  last  circumstance  has  led  to  the  conjecture. 


*  Mr.  Astley  Ceoper  asserts,  that  the  cbyls  of  vegetable 
food  partakes  of  the  nature  of  its  origin,  and  putrefies  less  readily 
than  that  obtained  from  animal  nutriment.  This«  however,  is 
eontradteied  bj  other  physiologists. 
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that  cbyle  is  converted  into  biood,  during  th^ 
process^ of  respiration. 

The  chyle  appears  to  contain  all  the  proximate 
principles  of  the  blood,  though  in  a  state  of  some- 
what greater  dilution.  Its  milky  appearance  de« 
pends  upon  th§. presence  of  white  globules,  seem* 
ingly  identical  with  those,  which,  when  acted 
upon  by  the  air,  become  the  source  of  the  red 
colour  of  the  blood. 

The  lymph,  or  common  product  of  absorption, 
resembles  the  serous  portion  of  the  blood  in 
its  constitution.  It  is  a  watery,  transparent 
fluid,  which  coagulates,  on  being  removed  from 
the  body  ;  and  is  merely  a  mixture  of  the  proxi- 
mate principles  obtained  from  the  decomposition 
of  the  various  tissues* 

The  theory  of  the  formation  of  these  several 
fluids  is  extremely  imperfect.  The  oigani^ation 
of  the  chemical  elements  is  a  slow  and  protracted 
process.  For  though  vegetables  are  capable  of 
being  nourished  by  water  and  carbonic  acid,  they 
do  not  very  rapidly  thrive  apd  inultipjy,  without 
the  admission  of  matter  obtained  from  bodies  al^ 
ready  organized.  Still,  however,  the  vegctlable 
economy  is  incessantly  employed  in  formings  from 
the  decomposition  of  water  and  carbonic  acid, 
those  triple  compounds  of  liydfogen,  oxygen,  and 
carboft,  which  constitute  their  appropriate  proxi- 
mate principles. 

The  food  of  all  animals^  either  immediately  or 
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remotely,  is  found  in  these  triple  compounds ;  ani 
their  digestion  consists  in  the  conversion  of  them 
into  quadruple  combinations  by  the  addition  of 
nitrogen.  The  source  from  which  this  last  element 
is  derived,  is  totally  unknown.  Besides  nitrogen, 
other  principles,  also,  are  found  in  animal  com- 
pounds, such  as  phosphorus,  lime,  and  iron,  which 
do  not  exist  in  vegetable  matter,  in  quantities 
proportionate  to  the  demands  of  the  animal  or- 
ganization. 

With  respect  to  the  nitrogen,  this  element 
exists  abundantly  in  the  atmosphere ;  but  it  has 
been  decidedly  proved,  that  it  does  not  gain  ad^* 
mission  to  the  blood,  during  respiration  ;  and,  in 
confirmation,  it  must  be  remarked,  that  the  chyle 
of  the  herbivorous  animals  already  contains  nitro- 
gen, before  that  fluid  can  be  brought  into  contact 
with  the  atmosphere. 

It  has  been  imagined,  that  the  predominance  of 
nitrogen  in  animal  compounds  is  derived  from  the 
very  minute  quantities  of  it,  which  some  vegeta- 
bles contain,  by  the  elimination  of  the  other  three 
principles,  during  the  various  animal  processed : 
but  if  this  were  the  fact,  the  fluids  of  carnivorous 
animals  should  contain  more  nitrogen  than  those 
of  the  herbivorous  tribes — a  proposition  positively 
contradicted  by  observation.  The  late  Sir  B. 
Uarwood  was  in  the  habit  of  exhibiting  the  trans* 
fusion  of  blood,  by  emptying  the  veins  of  a  dog, 
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l^d  refiUiug  tb«iD  with  those  ^  a  sheep.  The 
dog«  though  a  carnivorous  animal,  eujoyed  perfect 
health  while  circulatiog  the  blood  of  one  which 
is  herbivorous ;  and  was  not  otherwise  annoyed 
by  the  experiroeot,  than  from  the  incident  fatigue 
and  the  soreness  of  the  wound* 

From  these  considerations  it  may  be  concluded, 
that  nitrogen  either  exists  as  an  ingredient  in  hy- 
drogen or  carbon  (a  proposition  very  improbable), 
or  that  it  is  itself  a  compound  of  some  of  the  ele* 
menta  of  vegetable  combinations.  One  or  the 
other  of  these  hypotheses  must  be  admitted,  to  ex- 
plain the  phenomena  of  animal ization,  since  no 
other  conceivable  source  exists  for  the  fourth  prin- 
ciple, which  enters  into  chyle  during  the  di-: 
gestion  of  vegetable  substances. 

The  same  observations  apply  to  the  sulphur, 
phosphorus,  and  other  constituents  of  organized 
bodies,  which  have  hitherto  eluded  chemical  de- 
composition.* Sulphur  is  evolved  in  a  variety  of 
processes,  instituted  both  on  vegetable  and  on 
animal  matter  ;  and  both  this  substance  and  phos- 
phorus exist  too  abundantly  in  the  frame,  to  be 
introduced  into  the  economy  without  observation. 
Not  only  the  whole  honey  skeleton  is  nourished 
and  supported  through  life,  whose  basis  is  a  triple 


^  Un  assez  grand  nombre  d*obsetTatioo8  roe  font  pr^sumer  que 
la  qaantit^  de  phospfiore,  qni  se  d6veloppe  apr^  la  mort,  est  pro^ 
por^naelle  k  Tactivit^  du  syet^me  nerveiix  prndant  la  Tie. 
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compound  of  phosphorus,  oxygen  and  lime,  but 
phosphorus  may  ako  be  obtained  from  almost  all 
the  solids,  and  large  quantities  of  phosphoric  acid 
pass  off  daily  in  the  urine.* 

A  great  increase  of  probability  has  been  giren 
to  this  view  of  the  subject,  by  the  recent  decom* 
position  of  the  earths  and  alcalis.  The  monoeoty- 
Ij^onouf  plants  secrete  large  quantities  of  siliceous 
earth,  which  enters  into  the  composition  of  their 
,  epidermis ;  and  the  entire  egg-shell,  which  con* 
tains  a  very  laige  quantity  of  lime,  is  formed  by 
the  parent  bird  during  a  ks9  hours.f  Neither  of 
these  ftcts  can  be  satisfactorily  explained  but  by 
the  direct  formation  of  lime  and  silex  by  the  aiii« 
mal  chemistry. 

As  animal  matter  is  formed  from  vegetable  sub< 
stances,  so  it  may  be  reduced  to  a  state  analogous 
to  them  by  chemical  operations.  If  a  piece  of 
muscle  be  exposed  to  the  action  of  nitric  acid,  ni- 
trogen escapes,  and  the  mass  is  converted  into  an 
inflammable  substance,  resembling  in  constitution 
the  vegetable  oils.  A  similar  result  follows  its 
exposure,  for  some  length  of  time,  to  a  stream  of 


*  See  Pa^*B  EleseMs  of  Obemical  Philosophy ,  p.  480. 

t  Vauquelio  likewise  discovered  twice  «s  vacb  phosphati  of 

lime  ID  Ibe  enciretiongof  biids  fs  isxisto  is  ihe  ^ais  from  which 

tbejF  ere  fed.    The  fonnatieD  of  lime  hj  ibe  amm^l  poweis  seems 

general  law.    Of  (his  fact  coral  and  chalk  rocks  afford  decisif^ 
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running  water,  when  a  peculiar  matter  is  obtained 
closely  resembling  spermaceti,  which  has  obtained 
the  name  ofadipocire. 

With  respect  to  the  saline  ingredient3  oif  the 
blood,  culinary  salt  and  some  earthy  sulphates 
may  be  taken  in  with  the  food,  and  pass  unde-* 
composed  into  the  circulation.  Soda,  phosphoric 
acid,  lime,  and  perhaps  iron,  are  more  probably 
derived  from  absorption;  the  phosphate  of  lime 
being  formed  by  the  nutrient  vessels  of  the  bones ; 
and  the  soda  during  the  secretion  of  bile  by  the 
liver. 

To  the  animal  fluids  produced  by  secretion,  few 
general  observations  can  be  applied.  Each  parti- 
cular product  having  a  specific  office  to  fill,  it  has 
properties  peculiarly  adapted  to  that  end.  They 
all  differ  more  or  less  widely  from  the  blood,  the 
common  material  from  which  they  are  produced, 
but  all  exhibit  some  traces  of  their  origin,  by  the 
presence  of  albumen  or  fibrine  in  their  composition, 
'^h^y  generally  also  contain  the  same  proportion 
of  saline  matter  as  is  found  in  the  serum  of  the 
blood.*  The  bile  and  urine,  however,  which 
dififer  the  most  widely  from  the  circulating  fluid. 
Contain  peculiar  salts  evolved  dujcing  the  process 
of  their  secretion. 

Burzelius  has  asserted  that  the  secretions  des- 
tined for  elimination  are  acid,  while  those  which 
, j»_  ■     '•       ' '       _^ 

*  Young's  Medical  Literature. 
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return  to  the  circulation  are  of  an  alcaline  consti- 
tution. This  remark,  though  perhaps  not  entirely 
just,  b  so  far  founded,  thai  animalization  in  its 
progress  tends  towards  the  production  of  oxides 
and  acids,  with  double  and  triple  bases.  Hyper- 
animali^ed  matter  may  in  general  therefore  be  pre- 
sumed to  contain  a  predominance  of  acid  in  its 
combinations. 
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Aristotblis  Op. 


AS  the  character  of  the  differeDt  tissues  and 
fluids  of  organized  beings  is  a  result  of  the  che- 
mical  properties  of  their  constituent  elements,  so 
also  the  forms  and  combinations  of  their  organs 
are  calculated  upon  sipailar  necessities;  being  nei* 
ther  arbitrarily  instituted,  nor  susceptible  of  indefi- 
nite variety.  The  organs  of  nutritive  function 
(more  especially)  are  fixed,  both  in  number  and  in 
structure,  by  laws  which  admit  only  of  slight  de- 
viations ;  and  if  the  organs  of  relation  allow  of  a 
greater  seeming  latitude,  this  circumstance  arises 
solely  in  the  more  extensive  range  of  phenomena,  , 
with  which  their  existence  is  destined  to  harmo- 
nize. 

To  this  necessary  connection  may  be  traced  that 
uniformity  which  pervades  the  whole  organized 
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world,  and  by  which  oatiire  in  her  wildest  ranges, 
seems  confined  to  the  observance  of  one  architypal 
model.  To  this  cause  must  be  assigned  the  uni* 
versal  vascularity  of  organized  structures,  the 
general  presence  of  the  same  elements  in  all  vege- 
table substances,  and  the  like  identity  of  composi- 
tion in  animal  species.  The  regular  distribution  of 
vegetables  into  root,  stem,  and  branches,  and  that 
of  animals  into  head,  trunk,  and  extremities,  in 
like  manner  imply  the  pressure  of  some  common 
necessity ;  and  in  those  species  in  which  an  occa- 
sional departure  from  this  tnodel  is  exhibited, 
the  causes  of  such  deviation  must  be  sought  in 
some  local  or  intrinsic  circumstances  peculiar  to 
the  individual. 

The  assimilating  organs,  though  common  to  all 
living  beings,  exist  under  various  degrees  of  com- 
plexity.    Latitude  and   force  of  function  being 
dependent  upbn  a  recondite  chemical  constitutioit 
of  the  solids,  and  being  accompanied  by  a  corre- 
sponding consumption  of  the  fluids,  the  nutritive 
processes  increase  in  energy  and  in  complication 
in  proportion  to  the  general  powers  of  the  rest  of 
the  machine.     The  assimilating  apparatus  is,  how- 
ever, reducible  to  two  general  typeis ;  that  of  the 
vegetable  and  that  of   the  animal  organization* 
The  roots  of  v^etables,  in  absorbing  the  nutritive 
substances,  by  which  they  are  surrounded,  con- 
vert them  at  the  same  time  into  that  mucilagiopus 
and  saccharine  substance,  which  constitutes  their 
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cireukitiDg  fluids  without  the  intervention  of  a 
specific  and  local  organ  of  digestion ;  but  it  is 
evident  that  animals,  compelled  to  take  their  food 
at  intervsls^not  so  much  suited  to  their  wants,  ss  to 
their  means  of  obtaining  it,  require  an  internal  ar- 
rangement, which  shall  provide  a  reservoir,  to  con- 
tain the  materials  of  their  nourishment ;  and  enable 
the  individual  to  provide  for  other  necessities, 
pending  the  conversion  of  the  aliment  into  chyle. 
Such  a  storehouse  is  the  stomach,  the  most  univer- 
sal of  the  animal  organs. 

Digestion,  the  function  of  the  stomach  and  in- 
testines, is  a  process  so  constantly  connected  with 
animal  existence,  that  the  presence  of  its  organs 
has  been  adopted  by  naturalists  as  the  best  cri- 
terion for  distinguishing  between  vegetable  and 
animal  forms«     As  the  several  articles  of  nourish- 
ment very  closely  agree  in  their  elementary  con- 
stituents, and  as,  on  the  other  hand,  the  proximate 
principles  of  the   animal  fluids   have  a  general 
nesemblance,  the  necessities   of  alt  animals  with 
respect  to  the  digestive  processes  are  nearly  alike  ; 
and  \he\T  assimilating  organs,  consisting  of  the 
same  tissues,  drfTer  from  each  other  chiefly  in 
those  arrangements  which  are  connected  with  the 
physical  properties,  and  external  circumstances  of 
their  articles  of  habitoal  diet. 

There  is  no  part  of  the  animal  structure  more 
varied  thati  the  organs  by  which  prehension  and 
mastication,  the  first  of  the  assimilating  processes, 
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are  performed  ;  and  so  rigidly  are  they  modelled 
according  to  the  properties  of  the  food  upon  which 
each  animal  subsists,  that  they  afford  the  most 
constant  characters  by  which  the  genera  of  the 
higher  and  more  noble  animals  may  be  deter- 
mined. 
The  substances  employed  as  food  are  of  ev^ry 

possible  consistence,  hard,  soft,  solid,  fluid.  They 
are  placed  on  the  surface  of  the  earth,  under  the 
water,  or  in  the  air ;  the  food  likewise  may  be 
dead  and  passive,  or  alive  and  capable  of  making 
resistance  or  escape.  To  all  these  varying  cir- 
cumstances the  mouth  and  teeth  of  each  animated 
species  are  adapted,  by  corresponding  peculiarities 
in  their  mechanism  and  organization.  The  grinders 
of  herbivorous  animals,  for  example,  are  smooth, 
and  constructed  for  triturating  vegetable  sub- 
stances; while,  in  carnivorous  animals,  they  are 
uneven  and  indented,  so  as  to  be  calculated  for 
tearing  and  dividing  the  animal  fibre.  The  front 
teeth  of  such  animals  as  crop  or  bite  their  food, 
are  sharp  apd  flat,  and  are  so  placed,  as  to  imitate, 
4n  their  mutual  action,  the  play  of  a  pair  of  scistars. 
The  canine  teeth  op  each  side  of  the  jaw  of  the 
predacious  animala  are  extended  to  a  dispropoN 
tionatelengtb)  and  are  thjus  converted  into  weapons 
of  attack.  In  the  elephant  the  same  arrangement 
exists,  to  provide  an  instruniept  for  ripping  the 
trunks  of  young  succulent  trees,  upon  which  th^i 
animal  delights  to  browse. 
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The  predacious  fish,  which  swallow  their  prey 
entire,  and  do  not  masticate  their  food,  have  teeth 
adapted  exclusively  to  seizing  and  retaining  their 
victim.  For  this  purpose  they  are  arranged  in 
rows  over  the  tongue,  palate,  and  throat,  and  are 
curved  back  towards  the  stomach,  to  prevent  the 
r^ress  of  what  has  once  entered  the  jaws. 

The  bills  of  birds  are  not  less  accurately  adapted 
to  the  nature  of  their  food.  Strong  and  hooked 
in  the  carnivorous  and  predacious  tribes,  they  are 
fitted  for  war  and  conquest.  In  the  smaller  fk* 
miliies,  which  feed  on  worms  and  insects,  they  are 
soft  and  almost  flexible ;  while  in  such  genera  as 
subsist  upon  seeds,  and  require  to  detach  their 
hard  husks,  they  are  sharp  pointed,  and  of  a  horny 
consistence.  The  breadth  of  this  organ  in  the 
duck  tribe,  enabling  the  animal  to  seek  its  food 
on  the  surface  of  shallow  waters,  and  its  length 
in  the  woodcock,  an  animal  that  draws  its  prey 
from  soft,  marshy  ground,  requires  no  comment.* 

Mastication  is  not  necessary,  when  the  food 
exists  naturally  in  a  pultaceous  or  fluid  form.  Its 
operation,  also,  is,  in  very  many  instances,  sup* 
pUed  by  the  energy  of  the  solvent  juices  of  the 
stomach ;  and  in  the  gallinaceous  birds  the  func- 
tions of  the  teeth  are  performed  by  a  peculiarly 
muscular  stomach,  or  gizzard^  which  exerts  an 
enormous  pressure  on  the  food,  and  prepares  it 
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^  Cattle  fUhf  which  prey  upon  the  gmatl  crastaceoas  antmalsy 
have  a  horrny  heak  like  that  of  the  predacious  birds. 


no  TUH   COMBINATION   Of 

for  soluttOQ.  To  form  some  ootion  of  tba  com- 
minutiog  force  of  this  organ*  it  may  be  stated,  that 
SpallanMDi  iosarted  the  points  of  lancets  in  lesden 
bullets,  and  tbrust  them  into  the  gizzards  of 
turkies ;  when,  though  the  org9^n  was  uninjured 
by  the  experiment,  the  lancets  were  destn^ed  by 
the  action  of  the  gizaard. 

The  necessity  for  mastication,  in  whatever  ani- 
mal it  prefaiis,  implies  the  existence  of  muscufaa* 
lips,  a  flexible  tongue,  and  a  gland,  or  system  of 
glands,  to  secrete  the  m/iW,  by  which,  during  the 
mastication,  the  food  is  moistened :  and  it  is  in 
such  animals  alone  that  these  organs  are  perfectly 
developed. 

The  phenomena  of  digestion  have  occupied, 
for  a  long  series  of  years,  the  attention  of  pky^ 
siologists ;  but  have  hitherto,  in  a  great  mea* 
sure,  eluded  their  inquiries  and  comprehend 
sion.  It  would  be  neither  useful  nor  inteiestiag 
to  detail  the  various  theories  of  maeemtioo, 
trituration,  fermentation,  j(c*,  which,  founded 
upon  partial  and  inadequate  views,  have  loag 
been  disproved.*    Thus  much  is  only  experi* 

*  VoHdre,  iboii|rh  d«  pliyaioloaist,  taw  thro«|^  the  absnrdi- 
ties  of  ihtm  9pocii1ali9ii8.of  cotevporarj  physicians^  who  ez* 
plained  physiological  iacta  successively  by  aiatbeflsali^  and 
cbemical  principles^  as  those  branches  of  science  were  fashion- 
ably prevalent.  *'  Je  laisse/'  he  obserres,  **  Borelli  attribuer  au 
cssiur  mie  fiurce  da  qoatre  vingt  anlla  livraa,  ^|«e  KM  rMoit  i 
ciaque  onces.  Je  laiase  Hecqset  (aire  de  Taatomac  an  modin 
et  Van  Helnont  up  laboratiore  de  ^vm9»*^'^JOiQlofu^$9 
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mentally  koowa  :  that  the  fo^,  after  de^hitttiDn, 

ia  received  into  the  stomach,  where  it  is  retaived 

for  a  considerable  time,  and  exposed  to  the  action 

of  the  natural  secretions  of  that  organ,  by  which 

it  is  slowly  dissolred,  aad  reduced  to  a  greyish, 

unifom,   piiltaceoUB   mass,   called   chyle.       As 

soon  as  thk  change  has  taken  place,  the  iaferior 

orifice  of  the  pylorus,  which  had  prerioualy  re* 

maioed  closed,  is  opened  by  the  relaxation  of  its 

sphiocter  muscle,*  and  the  cbysae  passes  into  the^ 

superior  portion  of  the  intestine,  called  the  duo* 

denum.     In  the  duodemias,  the  chyme  is  exposed 

to  a  copious  seaetiofl  of  bile  and  pancreatic  juice, 

whose  s^ency  is  wholly  unknown.     The  eflSect, 

however^  is  a  precipitation  c^  the  nutritious  por* 

tion  of  the  food,  or  chyle,  ftom  the  fteculent  resi* 

due.    The  chyie  does  not  mix  with  the  rest  of 

the  mass,  but  adheres  to  the  coat  of  the  intestiDe, 

and  is  seen  entering  the  absorbent  iressels  under 

the  appefu'snce  of  a  milky  fliiid.     Im  the  inferior 

portion  of  the  alimentaiy  tube,  which,  fhim  its 

langer  ddnmeter,  is  called  the  great  intestine,   a 

third  change  takes  place  in  the  residue  of  the 

alimentary  mass  (now  totally  deprived  of  its  chyle) ; 

*  Sphiocter  miiscles  ave  tbdse  which  dose  orifices*  They  are 
formed  by  circular  acrang^ements  of  muscular  fibres,  so  placed 
about  the  orifice  upon  which  they  operate,  as,  by  their  contrac- 
tion, to  obliterate  its  cavity.  The  natural  condition  of  a  true 
a^hinoteT,-coiitraiy  to  that  of  otber  muscles,  is  that  of  contrac- 
tbs*    The  tentf  isdetircd  ^«m  the  Greek  ^f  tyya),  to  censtTict. 
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in  consequence  of  which  it  assumes  fts  fa^ical  ap- 
pearance and  qualities.  Upon  this  function  of 
the  intestines  experiment  has  thrown  no  light. 
Physiologists  are  also  in  equal  ignorance  of  the 
course  which  is  pursued  by  the  merely  diluent 
fluids.  The  rapidity  with  which  certain  substances 
find  their  way  into  the  excretories  leads  to  a  con- 
viction, that  the  watery  fluids  pass  at  once  into  the 
circulation  ;  but  the  route  by  which  they  are  so 
conveyed  has  hitherto  been  hidden  from  invesitiga- 
tion. 

Upon  the  scanty  basis  of  these  few  facts  it  is 
vain  to  theorize.  There  are  persons  disposed  to 
consider  the  phenomena  of  digestion  as  electric  ; 
Dr.  Wilson  Philip  has  succeeded  in  continuing 
the  process,  after  it  has  been  suspended  by  the 
section  of  the  eighth  pair  of  nerves,  by  passing  a 
galvanic  current  through  the  region  of  thestoniach. 
This  experiment,  although  it  affords  ground  of 
probability  in  favour  of  the  identity  of  the  nervous 
and  galvanic  agency,  in  strictness,  proves  only^ 
that  the  latter  is  one  amongst  the  most  powerful 
stimulants  of  the  living  tissues.  Until  electricity 
can  be  so  applied  as  to  produce  the  some  results 
in  chemical  vessels,  it  will  still  be  necessary  to 
attribute  them  to  that  unknown  force,  whic.h  go- 
verns all  other  living  operations,  the  vital  energy. 
But  to  return — •" 

The  Zoophytes  which,  in  so  many  particulars, 
bold  a  middle  place  between  the  vegetables  and 
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superior  anioials,  appear  to  subsist  upon  the  as- 
simttated  juices  of  the  species  oo  which  they  pr^ ; 
without  operating  upon  thetn  any  considerable 
change.  Their  digestive  organ  consists  in  a  simple 
8t<miach,or  muscular  bag,  havingbut  a  singleorifice, 
ibr  the  passage  both  of  the  food  and  of  the  egesta. 
In  every  other  order  the  alimentary  tube  is  of  coa- 
siderable  length,  having  one  or  more  dilatations  or 
stomachs,  and  eshibiting  certain  peculiarities  of 
structure,  in  different  portions  of  its  length,  co« 
ordinate  with  corresponding  differences  of  func-* 
tion.  There  are  always  two  distinct  orificqi  for 
the  reception  of  the  food,  and  for  the  passive  of 
the  fcscal  residue. 

The  internal  coat  of  the  intestinal  canal,  like 
every  other  internal  surface  which  is  brought  into 
contact  with  foreign  substances,  is  of  that  order 
of  tissues  which  has  obtained  the  appellation  of 
moeous  membranes.  These  tissues,  though  ex** 
htbitif^  many  modifications,  in  the  different  oi^ans 
in  which  they  are  found,  maintain  a  general  cba** 
racter  in  all ;  a  character  affording  many  analc^tes 
with  that  of  the  skin.  Some  polypes,  when 
turned,  like  the  flng«  of  a  glove,  inside  out* 
continue  to  live,  and  to  digest  with  that  surface 
which  had  previously  occupied  the  exterior  of  the 
body.  The  mucous  tnembranes,  which  line  the 
surface  of  the  alimentary  canal  of  the  lungs, 
kidnieto,  nose,  &c.,  appear  to  possess  properties 
which  vary  in  conseqoeiiee  of  their  differeent  de- 
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io  consequence  of  which  it  assumes  (ts  fa^icai  ap- 
pearance and  qualities.  Upon  this  function  of 
the  intestines  experiment  has  thrown  no  light. 
Physiologists  are  also  in  equal  ignorance  of  the 
course  which  is  pursued  by  the  merely  diluent 
fluids.  The  rapidity  with  which  certain  substances 
find  their  way  into  the  excretories  leads  to  a  con- 
viction, that  the  watery  fluids  pass  at  once  into  the 
circulation  ;  but  the  route  by  which  they  are  so 
conveyed  has  hitherto  been  hidden  from  investiga- 
tion. 

Upon  the  scantybasis  of  these  few  facts  it  is 
vain  to  theorize.  There  are  persons  disposed  to 
consider  the  phenomena  of  digestion  as  electric ; 
Dr.  Wilson  Philip  has  succeeded  in  continuing 
the  process,  after  it  has  been  suspended  by  the 
section  of  the  eighth  pair  of  nerves,  by  passing  a 
galvanic  current  through  the  region  of  the  stomach. 
This  experiment,  although  it  affords  ground  of 
probability  in  favour  of  the  identity  of  the  nervous 
and  galvanic  agency,  in  strictness,  proves  only, 
that  the  latter  is  one  amongst  the  most  poweriul 
stimulants  of  the  living  tissues.  Until  electricity 
can  be  so  applied  as  to  produce  the  same  results 
in  chemical  vessels,  it  will  still  be  necessary  to 
attribute  them  to  that  unknown  force,  which  go- 
verns all  other  living  operations,  the  vital  energy. 
But  to  return—" 

The  Zoophytes  which,  in  so  many  particulars, 
hold  a  middle  place  between  the  vegetables  and 
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superior  aoimals,  appear  to  subsist  upon  the  as* 
siflsilated  juices  of  the  sfiecies  od  which  they  prey; 
without  operating  upon  thetn  aur  considerable 
change.  Their  digestive  organ  consists  in  a  simple 
stomach,  or  muscular  bag,  havingbut  a  singleorifice, 
for  the  passage  both  of  the  food  and  of-  the  egesta. 
In  every  other  order  the  alimentary  tube  is  of  coo* 
siderable  length,  having  one  or  more  dilatations  or 
stomachs,  and  exhibiting  certain  peculiarities  of 
structure,  in  different  portions  of  its  length,  co« 
ordinate  with  corresponding  diffisrences  of  func-* 
tion.  There  are  always  two  distinct  orifices  for 
the  reception  of  the  food,  and  for  the  passage  of 
the  fcecal  residue. 

The  internal  coat  of  the  intestinal  canal,  like 
every  other  internal  snrfoce  which  is  brought  into 
contact  with  foreign  substances,  is  of  that  order 
of  tissues  which  has  obtained  the  appellation  of 
inueous  membranes.  These  tissues,  though  ex« 
htbitipg  many  modifications,  in  the  different  organs 
in  which  they  are  found,  maintain  a  general  eba<* 
racter  in  all ;  a  cbaract(^  affording  many  analogies 
with  that  of  the  skin.  Some  polypes,  wheft 
turned,  like  the  flng>er  of  a  glove,  inside  out, 
continue  to  live,  and  to  digest  with  that  surface 
which  had  previously  occupied  the  exterior  of  the 
body.  The  mucous  membranes,  which  line  the 
surface  of  the  alimentary  canal  of  the  lungs, 
kidnies,  nose,  ftc,  appear  to  possess  properties 
which  vary  in  consequenee  of  their  different  de. 

I 
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much  more  circunascribdd  ;  being,  perhaps,  con- 
fined to  the  absorption  of  the  chyle ;  and  contri- 
butitig  little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  coQipli«> 
cated  tube  is  regulated  by  a  coat  of  cnascular  fibrcft« 
\vhich  adheres  externally  to  the  mucous  mem* 
brane,  and  differs  In  its  various  portions  according 
to  the  necessities  of  the  part.  The  muacl^  which 
operate  upon  the  commeBcement  of  th^  tube  art 
under  the  dominion  of  the  will,  deglutition  binng 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  caoal,  ils 
further  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  successive 
changes.  The  museular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canal*  They  do  not  sll  act  si- 
inultaneously,  bnt  different  portions  in  successioQ, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  th^e  creeping  of  a  worm.  In  the  sto- 
mach,  besides  this  peristalHc  movement,  as  it  is 
termed,  the  muscular  4bres  exert  a  constant  and 
graduated  contraction,  which  causes  that  oi^n  to 
close  on  its  contents,  whatever  may  be  their  bulk^. 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccupied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  untii 
it  shall  have  undergone  the  full  action  of  the  sol- 
vent  juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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meat  whieh  denies  a  passage  to  the  contents  of  the 
oifan,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Thiong^out  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  ext^iorly  to  its  muscular  coat  by  a 
serous  membrane,  termed  the  periimuBum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  severalstages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  thenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  whiletbey  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivoroua  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  cjanal :  while  in  the  herbivorous  species 
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these  part8  are  situat€d  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac.  In  car- 
nivorous animals,  the  length  of  the  intestines  sel* 
dom  exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable* 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  sufficiently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by, which  the  ani- 
malization  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.     The  proportion  of  chyle 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts it  becomes  necessary>  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
tainfng  larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen>  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  wh^n 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

*  The  length  of  the  intestinal  canal  in  proportionably  greater 
in  the  manamalia  than  in  the  other  classes,  and  diminishes  sac- 
cessif  ely  in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fi9h»  it  is  e?en  shorter  than  the  body. 
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their  metamorphoftis,*  a  corresponding  cbai^  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  poiu- 
tion  that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  tlmt  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve- 
lopement  o(  the  several  organs^  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood^ 
its  conneciions  with  external  nature  are  no  less 
obscure,  than  those  which  it  maintains  with  the  rest 
of  the  machine. 


*  The  metamorphosis  of  injects  is  a  very  curious  fact,  though 
now  faiiiiliariy  known  to  most  readers.  Id  the  im  eooditioti  of 
the  animars  existence,  which  is  termed  the  Jarva,  or  oaterpHlar 
•tale,  insects  are  extremely  yoraeious ;  their  increase  in  size  is 
rapid,  and  their  alimentary  organs  greatly  predominate  in  the 
System.  «•  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  dc- 
pnis  resoph^ge,jU8qa;Aranns."  In  the  last  or  perfect  state,  they 
takehttle  arno  sustenance:  the  intestinal  canal  dwindlefl  iild 
gives  place  to  the  generative  organs^  which  now  asaume  the  maa^ 
tery,  and  influeAce  almost  exclusively  the  morals  of  the  nniamh 
In  the  most  noble  animals  there  takes  place  a  change  In  the 
functional  force  of  organs,  and  a  revolution  of  instincts  and  faabiti, 
at  the  epoch  of  puberty,  which  bears  some  faint  analogy  ib  the 
metamorphosis  of  insects. 
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Tbis  observatioB  applies  with  parlicohtr  force  to 
the  liver,  which,  though  an  organ  of  great  size, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  front 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
.glands,  secrete  from  the  internal  surface  of  certain 
menobranous  bags,  a  yellow  fluid,  apparently  equU 
valent  to  bile. 

The  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  ict 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbartmannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 

*  FooTcroy. 
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jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  means  a  constant  conse-' 
quence  of  the  absence  of  bile  in  tiie  intestines. 
From  the  cathartic  effects  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  an  inordinate 
degree,  the  force  of  the  peristaltic  motion.  The 
early  dcvelopement  of  the  liver  in  the  foetal  eco- 
mony,at  a  time  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  thi^  oi^an,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especiallj^that  offish,  is  a  viscus  abound- 
ing in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  of  the  lungs,  and  that  this 
function  is  momentarily  essential  to  life.  In  the  foetus 
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thedecarbonizing  process  has  notcommeaced  in  the 
luDgs ;  and  it  is  not  impossible  that  the  large  size  of 
the  foetal  liver  may  arise  from  the  activity  of  that 
viscus,  as  vicarious  to  the  respiratory,  organs.  But 
that  the  liver  really  does,  operate  this  change  upon 
the  blood,  is  by  no  means  proved.  There  is,  however, 
this  additional  argumentin  favourof  theaupposition, 
that  it  is  the  only  gland  which  receives  the  mate- 
rials of  its  supply  from  the  veinous  system,  whose 
blood  is  characterised  by  a  superabundance  of  car- 
bon. The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  selection  of  the  elements  of  the  blood,  and 
does  not  consist  in  changes  effected  in  the  entire 
niqss  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi* 
nessof  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account  has  been 
most  absurdly  supposed  a  contrivance  for  diluting 
the  bile.  In  man,  and  in  many  of  the  mao^malia, 
there  exists  an  appendage  to  the  liver  called,  the 
gall  bladder^  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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parts)  during  that  time  when  the  duodeaum  and 
stomach  are  empty ;  and  which  potirs  ita  contents 
into  the  intestine  at  the  period  when  the  bowel  ii 
distended  by  chyme.  The  co-existence  of  an  oi|[an 
to  concentrate  and  another  to  dilute  the  bile,  is  a 
manifest  absurdity. 

The  pancreas  is  not  a  gland  of  very  general  oc* 
currence  in  animal  systems;  it  does  not  formally 
exist  in  any  known  family  of  fish,  except  the 
shark  and  the  skate';  in  the  other  fish,  however, 
there  exists  a  complex  cluster  of  organs  called  the 
pyloric  caeca,  that  elaborate  a  fluid,  which  natu- 
ralists have  deemed  analogous  to  the  pancreatic 
secretion. 

Connected  with  the  digestive  apparatus  in 
situation,  is  the  spleen,  an  organ  whose  functions 
are  wholly  unknown.  It  exhibits  no  irritability, 
it  has  no  excretory  duct,  nor  has  any  thing  satis- 
factory been  discovered,  respecting  its  ultimate 
structure.  Its  existence  is  exclusively  confined 
to  the  animals  of  the  class  mammalia;  andamongaf 
these,  it  exhibits  many  varieties  of  site,  shape, 
colour  and  situation. 

As  these  data  admit  of  but  few  legitimate  con- 
clusions, the  hypotheses  concerning  the  functions 
of  the  spleen  have  been  proportionately  fiumerous. 
For  explanations  of  phenomena  abound,  in  the 
ratio  of  the  real  obscurity  of  the  subject  to  be 
explained,  exaetly  as  specifics  are  numerous  when 
the  disease  is  incurable.    The  spleen  was  by  the 
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tDcitnti  considered  as  swretiog  tbe  atra  bUi$^  thai 
imi^nary  humour,  which  figured  so  largely  in  the 
Galenic  physic;  it  has  by  the  moderns  been 
deemed  a  cushion  for  the  repose  of  theatomach, 
and  it  has  with  more  probability  been  regarded  as 
a  diverticulum  for  receiving,  during  the  quiescent 
stale  of  the  stomach,  a  quantity  of  blood,  neces* 
saiy  to  its  increased  vitality,  during  the  activity  of 
its  function:  some  authors  have  imagined  the 
spleen  to  be  ancilary  to  the  hepatic,  rather  than 
tfaegastric  circulation.  Latterly  experiments  have 
been  conducted  with  a  view  to  prove  that  the 
spleen  is  the  seat  of  that  absorption  by  which  the 
fltiid  contents  of  the  stomach  are  carried  into  the 
system ;  but  no  satisfactory  result  has  thus  been 
obtained.  The  spleen  has  been  alaoremoved  fi3rthe 
purpose  of  discovering  its  ftinctions ;  sometimes 
the  animal  has  appeared  to  su0er  little  from  the 
injury;  at  other  times  digestion  has  been  impaired 
by  the  operation  ;  but  no  constant  consequence 
has  followed  from  this  experiment. 


Of  the  Circulating  and  Respiratory  System.  . 

The  fluids  of  all  organized  beings  appear  to  be 
contained  in  vessels ;  and  they  are  with  a  v^ry 
few  excfi^iona,  preserved  in  a  state  of  more  or  l^s 
npid  motion*  In  the  simpler  organizations  th^ 
motion  is  derived  exclusively  from  the  initabilit/ 
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much  more  circumscribed  ;  being,  perhaps,  oon- 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
buting iittle  to  the  concoction  of  the  alimentv 

The  passage  of  the  food  through  this  complt*- 
cated  tube  is  regulated  by  a  coat  of  muscular  fibrcft, 
\rhich  adheres  externally  to  the  mucous  mem- 
brane, and  differs  in  its  various  portions  iiccofdtflg 
to  the  necessities  of  the  part.  The  musette  which 
operate  upon  the  commeBcement  of  th«  tube  art 
under  the  dominion  of  the  will,  d^Iutition  hmwg 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
further  progress  is  regulated  by  the  stittuiating 
properties  it  acquires,  in  its  several  succes^^iTe 
changes.  The  muscular  fibres  of  this  ooat  are  m 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canal.  They  do  not  all  act  si- 
inultaneously,  but  different  portions  in  successioii, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  the  creeping  of  a  worm.  In  the  ato* 
macb^  besides  this  peristaliic  movement,  as  it  is 
termed,  the  muscular  "fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  oi^^n  to 
close  on  its  contents,  whatever  may  be  their  bulk|. 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccupied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  tintil 
il  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  vrhieh  denies  a  passage  to  the  contents  of  the 
oqian,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Thionghout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  ext^iorly  to  its  muscular  coat  by  a  • 
serous  membrane,  termed  the  peritwueum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
^he  passage  of  the  nourishment,  in  the  severalstages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tfaenature  of  tbesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  whiletbey  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  cian&I :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac.  In  car* 
nivorous  animals,  the  length  of  the  intestines  sel- 
dom exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  pierformed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a. middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  sufficiently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.     The  proportion  of  chyle 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  biit  which,  when 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

*  The  length  of  the  intesuDal  canal  in  proportionably  greater 
in  the  mammalia  than  in  the  other  daases,  and  diminishes  suc- 
cessively in  birds,  reptiles^  and  fishes.  In  some  of  the  rapacioas 
fish,  it  is  even  shorter  than  the  body. 
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their  metamorphoftis,^  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thuB  afford  a  beautiful  illustration  of  the  poai- 
tion  that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

Id  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deva* 
Ippement  o(  the  several  organs,  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood^ 
its  connections  with  external  nature  are  no  l€xis 
obscure,  than  those  which  it  maintains  with  the  rest 
of  the  machine. 

*  The  metamorphosis  of  injects  is  a  very  curious  fact,  though 
now  familiarly  known  to  most  readers.  In  the  firat  ^oodiiioD  of 
the  animal's  existence,  which  is  termed  the  larra^  or  caterpillar 
state,  insects  are  extremely  voracious ;  their  increase  in  size  is 
rapid,  and  their  aliineotary  organs  greatly  predominate  in  the 
System.  '*  Tout  est  estomac  (says  de  Tigny]  dans  une  larve,  de- 
puU  resoph^geJusqa'Aranus."  Ih  the  last  or  perfect  state,  they 
take  little  or  no  sustenance:  the  intefitinal  canal  dwindles  ftild 
gives  place  to  the  generative  brgans^  which  now  assume,  the  mas* 
tery,  and  inflaanca  almost  exclo9i?ely  the  morals  of  the  anianl. 
In  the  most  nohle  animals  there  takes  place  a  change  in  the 
ftlrtctional  force  of  organs,  and  a  revolution  of  instincts  and  babitt» 
at  the  epoch  of  puberty,  which  bears  some  &\nt  dttalogy  ib  the 
metamorphosis  of  insects. 
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Tbis  obftervation  applies  with  particular  force  to 
the  liver,  which,  though  an  organ  of  great  siz^, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  fcBtus,  and  from. 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
.glands,  secrete  from  the  internal  surface  of  certain 
membranous  bags,  a  yellow  fluid,  apparently  equi* 
valent  to  bile. 

Tbe  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  ita 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
what mannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured* 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 
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*  Foorcroy. 


122  THE  COMBINATION  Of 

jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  means  a  constant  conse-' 
quence  of  the  absence  of  bile  in  the  intestines. 
From  the  cathartic  effects  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  an  inordinate 
d^ee,  the  force  of  the  peristaltic  motion.  The 
early  developement  of  the  liver  in  the  foetal  eco- 
mony,at  a  time  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  thi^  organ,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led, 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especial  1^^  that  offish,  is  a  viscus  abound- 
ing in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  ofthe  lungs,  and  that  this 
function  is  momentarilyessential  to  life.  In  the  foetus 
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thedecarboDiziDg  process  has  notcommenced  in  the 
lungs ;  and  it  is  not  impossible  that  the  large  size  of 
the  foetal  liver  may  arise  from  the  activity  of  that 
viscus,  as  vicarious  to  the  respiratory  oigans.  But 
that  the  liver  really  does,  operate  this  change  upon 
the  bloody  is  by  no  means  proved.  There  is,  however, 
this  additional  argumentin  favourof  thesupposition, 
that  it  is  the  only  gland  which  receives  the  mate- 
rials of  its  supply  from  the  veinous  system,  whose 
blood  is  characterised  by  a  superabundance  of  car- 
bon. The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  ^selection  of  the  elements  of  the  blood,  and 
does  not  consist  in  changes  effected  in  the  entirt 
mass  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi* 
nessof  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account  has  been 
most  absurdly  supposed  a  contrivance  for  diluting 
the  bile.  In  man,  and  in  many  of  the  mammalia, 
there  exists  an  appendage  to  the  liver  called  the 
gall  bladder i  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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grees  of  vitality,  but  which  still  have  a  certain 
degree  of  resemblance  from  the  identity  of  their 
structure ;  and  in  this  respect  they  do  not  more 
differ  from  the  skin  than  from  one  another.  They 
are  all  capable  of  absorbing  from  their  surface, 
though  with  different  degrees  of  intensity ;  they 
all  likewise  appear  to  vitiate  the  atmosphere,  when 
in  contact  with  it,  by  converting  its  oxygen  into 
carbonic  acid  ;  and  they  all  secrete  .a  fluid,  m  hich 
exerts. a  solvent  power  upon  the  several  alimentary 
substance^.  But  though  these  properties  .are  in 
some  degree  common  to  all  the  mucous  tissues, 
yet  in  the  higher  classes  of  animals  the  mucous 
membrane  of  the  lungs  is  alone  capable  of  sup- 
porting life  by  respiration,  ajid  that  of  the  stomach 
exclusively  possesses  solvent  powers  sufficient  for 
the  nourishment  of  the  body. 

Mucous  membranes  are  parts  of  great  vital 
energy  and  vascularity.  They  abound  in  absorb- 
ent and  exhalent  vessels,  and  are  largely  supplied 
with  nerves.  They  are  likewise  beset  with  nume- 
rous small  glandular  bodies,  termedfollicies^  which 
secrete  the  peculiar  fluid  from  which  the  tissue  de« 
rives itsname.  Themucous.secretionha8,ingeneral, 
a  certain  degree  of  tenacity,  subservient  to  the  de* 
fence  of  the  membrane  from  too  rough  and  vioMt 
an  impetus  of  the  substances  which  come  in 
contact  with  it.  It  varies,  however,  in  the  dif- 
ferent organs,  to  accommodate  itself  to  their  seve- 
ral functions.    The  mucous  secretion  of  the  sto- 
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mftch  is  viscid,  and  unmarked  by  any  peculiar 
appearance  which  should  indicate  the  activity  of 
its  solvent  energies.  These  energies,  though  in-* 
tense  in  all  animals,  are  most  remarkably  so  in 
<tbe  carnivorous  species ;  since  in  them  it  is  ca- 
pable of  dissolving  even  the  osseous  tissue.  In  that 
remarkable  case,  which  occurred  in  St.  Thomas's 
Hospital,  of  a  roan,  who  had  swallowed  several 
clasped  knives,  the  horn  handles  were  found,  after 
death,  all'inore  or  less  perfectly  corroded. 

The  gastric  fluids  have  likewise  the  singular 
power  of  coagulating  albumqn.  It  is  on  this  ac- 
count that  the  stomachs  of  calves,  impregnated 
with  their  own  juices;  are  salted  and  preserved  for 
the  use  of  the  dairy^  to  turn  the  milk  in  the  manu- 
facture of  cheese.  By  macerating  this  substance 
in  warm  water,  enough  rennet  may  be  obtained 
from  it  to  coagulate  six  or  seven  thousand  times 
its  weight  of  milk.*  '  The  albuminous'  fluids, 
when  taken  into  the  stomach  are  first  coagulated, 
and  afterwards  dissolved  by  the  gastric  juices. 

Such  are  the  general  circumstances  attending 
the  mucous  membrane  of  the  stomach.  In  the 
rest  of  the  intestinal  canal  the  secretion  does  not 
exert  the  intense  solvent  and  coagulating  power, 
exhibited  by  the  gastric  juices.  The  vitality,  al- 
so, of  the  intestines  appears  to  be  less  developed 
than   that  of  the  stomach,   and   their  ibnctions 
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much  more  circumscribe  ;  being,  perhaps,  con- 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
buting iittle  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  complin 
cated  tube  is  regulated  by  a  coat  of  muscular  fibrcft, 
\vhich  adherea  externally  to  the  mucous  mem* 
brane,  and  differs  in  its  various  portions  accordtag 
to  the  necessities  of  the  part.  The  muvcl^  which 
operate  upon  the  oommeBcemeot  of  the  tube  are 
under  the  domitiion  of  the  will,  d^Iutitfon  b^ng 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
further  progress  is  regulated  by  the  stitnulating 
properties  it  acquires,  in  its  several  successive 
changes.  The  muscular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canal.  They  do  not  all  act  si- 
isiultafieously,  bat  different  portions  in  successioii, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  th^  creeping  of  a  worm.  In  the  sto* 
macb,  besides  this  peristaltic  movement,  as  it  is 
termed,  the  muscular  'fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  oigan  to 
close  on  its  contents,  whatever  may  be  their  bulk|. 
and  to  preserve  it  in  all  its  conditions,  without  aay 
vacuity  or  unoccupied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
it  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  stomlEich,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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meni  which  denies  a  passage  to  the  contents  of  the 
oqpin,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Throughout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a  • 
serous  membrane,  termed  the  peritemtum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane^  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tfaenatureoftbesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  are  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
more  simple  in  ev^y  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  canal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac.  In  car- 
nivorous animals,  the  length  of  the  intestines  sel- 
dom  exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  suflSciently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.    The  proportion  of  chyle 
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also,  which  a  given  quantity  of  Tegetable  food  can 
produce,  is  smaller  than  that  obtainable  Irom  a  like 
portion  of  animal  matter.  On  these  seTcral  ac- 
counts it  becomes  necessary  that  Tegetable  fixxl 
should  remain  longer  in  the  intestines ;  and  abo 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arraignments 
influences  considerably  the  outline  of  the  varioos 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protaberance 
of  the  abdomen,  while  the  swiftness  and  stieiigtb, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

*  The  length  of  the  intestiDal  canal  is  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  dimioishes  too* 
ceasWely  in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacioas 
fish,  it  18  e?en  shorter  than  the  body. 
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their  metamorphosis,^  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thas  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve- 
Ippement  of  the  several  organs,  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood^ 
Its  connections  with  external  nature  are  no  l€xis 
obscure,  than  those  which  it  maintains  with  tbe^dst 
of  the  machine. 


*  The  metamorphosis  of  injects  is  a  very  curious  fact,  though 
BOW  familiarly  known  to  most  readers.  Id  the  first  ^ftddiaoli  of 
the  animaPs  existence,  which  is  termed  the  larva,  or  caterpillar 
atale,  insects  are  extremely  voracious ;  their  increase  in  size  is 
rapid,  and  their  alimentary  organs  greatly  predominate  in  the 
System.  "  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de- 
puis  resoph^ge,jtt8qQ"Aranus."  In  th6  last  or  perfect  state,  they 
take  little  or  no  sustenance:  the  intestinal  canal  dwindles  add 
gives  place  to  the  generati? e  organs^  which  now  a&aume  the  mat* 
tery,  and  influsAce  almost  exclusively  the  morals  of  the  amnal. 
In  the  most  noble  animals  there  takes  place  a  change  in  the 
fttiictional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  the  epoch  of  puberty,  which  bears  some  feint  aiialogy  tb  the 
metamorphosis  of  insects. 
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This  obfiervatioB  applies  with  particular  force  to 
the  liver,  which,  though  an  organ  of  great  sizli, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  from^ 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
.glands,  secrete  from  the  internal  surface  of  certain 
mentbranous  bags,  a  yellow  fluid,  apparently  eqttU 
valent  to  bile. 

The  chemical  constitution  of  the  bile  has  bccto 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  ita 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~ intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbartmannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts^  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 

*  Fonrcroy. 
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jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  oaeans  a  constant  conse- 
quence of  the  absence  of  bile  in  the  intestines. 
From  the  cathartic  effects^  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  an  inordinate 
degree,  the  force  of  the  peristaltic  motion.  The 
early  dcvelopement  of  the  liver  in  the  foetal  eco- 
iDony,at  atime  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  thi^  organ,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ^  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especially  that  offish,  is  a  viscus  abound- 
ing in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  of  the  lungs,  and  that  this 
function  is  momentarily  essential  to  life.  Inthefoetus 
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the  decarbonizing  process  has  notcommenced  in  the 
lungs ;  and  it  is  not  impossible  that  the  large  size  of 
the  foetal  liver  may  arise  from  the  activity  of  that 
viscus,  as  vicarious  to  the  respiratory,  organs.  But 
that  the  liver  really  does,  operate  this  change  upon 
the  blood,  is  by  no  means  proved  •  There  is,  however, 
this  additional  argumentin  favourof  thesupposition, 
that  it  is  the  only  gland  which  receives  the  mate- 
rials of  its  supply  from  the  veinous  system^  whose 
blood  is  characterised  by  a  superabundance  of  car« 
bon.  The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  selection  of  the  elements  of  the  blood,  and 
does  not  consist  in  changes  effected  in  the  entire 
mqss  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi* 
nessof  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account  has  been 
most  absurdly  supposed  a  contrivance  for  diluting 
the  bile.  In  man,  and  in  many  of  the  mammalia, 
there  exists  an  appendage  to  the  liver  called,  the 
gall  bladder^  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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much  more  circumscribed  ;  being,  perhaps,  oon* 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
buting iittle  to  the  concoction  of  the  alimentv 

The  passage  of  the  food  through  this  compli- 
cated tube  is  regulated  by  a  coat  of  muscular  fibrM, 
\vhich  adherea  externally  to  the  mucous  mem- 
brane, and  differs  in  its  various  portions  acoordtag 
to  the  necessities  of  the  part.  The  muscle  which 
operate  upon  the  commeocemeiit  of  th€  tube  art 
under  the  dominion  of  the  will,  d^lutitfon  b^ng 
performed  at  the  pleasure  of  the  animal ;  but  ^'hen 
the  food  has  entered  into  the  alimentary  canal,  its 
further  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  sucCesftiTS 
changes.  The  muscular  fibres  of  this  coat  are  ao 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canaK  They  do  not  all  act  si- 
inultaneously,  bat  different  portions  in  succession, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  the  creeping  of  a  worm.  In  the  ato* 
macb,  besides  this  peristaiiic  movement,  as  it  is 
termed,  the  muscular  "fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  organ  to 
close  on  its  contents,  whatever  may  be  their  buik^. 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccupied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
ft  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  bya  sphincter  muscle;  an  arrange- 
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ment  whieh  denies  a  passage  to  the  contents  of  the 
oqiani  except  when  that  muscle  is  in  a  state  of  re- 
laxatiMi. 

Throughout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a  < 
serous  membrane,  termed  the  peritmumm^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
mraabrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tbenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
wbntever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar^  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  cjanal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac»  In  car- 
nivorous animals,  the  length  of  the  intestines  seU 
dom  exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable* 
In  the  ram,  for  instance,  it  is  nearly  twenty^seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  suflSciently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.    The  proportion  of  chyle 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts, it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,^  so  that  the  habits  of  an  unknown  species 
may  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  the  honey  of  flowers,  undergo,  during 
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*  The  length  of  the  intesciDal  canal  ia  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  suc- 
cessively in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fish,  it  is  even  shorter  than  the  body* 
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their  metamorphosis,*  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

Id  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  dev^- 
lopement  o(  the  several  organs^  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  ill  the  economy  are  imperfectly  understood^ 
its  connections  with  external  nature  are  no  less 
obscure,  than  those  which  it  maintains  with  the  rest 
of  the  machine. 

*  The  metamorphosis  of  insects  is  a  very  curious  fact,  though 
now  faiiiiliarty  known  to  most  reiiders.  In  the  first  ^ondiiloto  df 
the  aniroars  existence,  which  is  termed  the  larya,  or  oalerpitlftT 
state,  insects  are  extremely  voraeious;  their  increase  in  size  is 
rapid,  and  their  alimentary  organs  greatly  predominate  in  the 
System.  "  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de- 
puSs  Tesophage,  jusqq  sb  Tanas."  In  the  last  or  perfect  state,  they 
take  Itt tie  or  no  sustenance:  the  intestinal  canal  dwindleii  and 
gives  place  to  the  generative  Organs^  which  now  i^ume.  the  mat* 
i%wf9  and  infltteihca  almost  exclusively  the  morals  of  the  aniisa). 
Id  the  most  noble  animals  there  takes  place  a  change  in  the 
f^iictional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  the  epoch  of  puberty,  which  bears  some  fiiint  attalogy  t6  the 
metamorphosis  of  insects. 
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Tbis  observation  applies  with  particular  force  to 
the  liver,  which,  though  an  organ  of  great  siz^, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  from. 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
.glands,  secrete  from  the  internal  surface  of  certain 
men>branous  bags,  a  yellow  fluid,  apparently  equi- 
valent to  bile. 

Tbe  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  btit 
the  relations  of  its  elementary  constituents  to  iVk 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbartmanner.this  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 

♦  Fonrcroy. 
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grees  of  vitality,  but  which  still  have  a  certain 
degree  of  resemblance  from  the  identity  of  their 
structure ;  and  in  this  respect  they  do  not  more 
differ  from  the  skin  than  from  one  another.  They 
are  all  capable  of  absorbing  from  their  surface, 
though  with  different  degrees  of  intensity ;  they 
all  likewise  appear  to  vitiate  the  atmosphere,  when 
in  contact  with  it,  by  converting  its  oxygen  into 
carbonic  acid  ;  and  they  all  secrete  a  fluid,  \i  bich 
exerts  a  solvent  power  upon  the  several  alimentary 
substance^.  But  though  these  properties  .are  in 
some  degree  common  to  all  the  mucous  tissues, 
yet  in  the  higher  classes  of  animals  the  mucous 
membrane  of  the  lungs  is  alone  capable  of  sup- 
porting life  by  respiration,  and  that  of  the  stomach 
exclusively  possesses  solvent  powers  sufficient  for 
the  nourishment  of  the  body. 

Mucous  membranes  are  parts  of  great  vital 
energy  and  vascularity.  They  abound  in  absorb- 
ent and  exhalent  vessels,  and  are  largely  supplied 
with  nerves.  They  are  likewise  beset  with  nume- 
rous  small  glandular  bodies,  termedfolliclest  which 
secrete  the  peculiar  fluid  from  which  the  tissue  de« 
rives  its  name.  Themucous>ecretionhas,ingeneral, 
a  certain  degree  of  tenacity,  subservient  to  the  de- 
fence of  the  membrane  from  too  rough  and  viole^nt 
an  impetus  of  the  substs^nces  which  come  in 
contact  with  \U  It  varies,  however,  in  the  dif- 
ferent orgaas,  to  accommodate  itself  to  their  seve- 
ral functions.    The  mucous  secretion  of  the  sto* 


ORGANS    AKt>    FUNCTIONS.  115 

mach  is  viscid,  and  unmarked  by  any  peculiar 
appearance  which  should  indicate  the  activity  of 
its  solvent  energies.  These  energies,  though  in- 
tense in  all  animals,  are  most  remarkably  so  in 
the  carnivorous  species ;  since  in  them  it  is  ca- 
pable of  dissolving  even  the  osseous  tissue.  In  that 
remarkable  case,  which  occurred  in  St.  Thomas's 
Hospital,  of  a  man,  who  had  swallowed  several 
clasped  knives,  the  horn  handles  were  found,  after 
death,  all'inore  or  less  perfectly  corroded. 

The  gastric  fluids  have  likewise  the  singular 
power  of  coagulating  albumqn.  It  is  oa  this  ac- 
count that  the  stomachs  of  calves,  impregnated 
with  their  own  juices^  are  salted  and  preserved  for 
the  use  of  the  dairy^  to  turn  the  milk  in  the  manu- 
fecture  of  cheese.  By  macerating  this  substance 
in  warm  water,  enough  rennet  may  be  obtained 
from  it  to  coagulate  six  or  seven  thousand  times 
its  weight  of  milk.*  '  The  albuminous  fluids, 
when  taken  into  the  stomach  are  first  coagulated, 
and  afterwards  dissolved  by  the  gastric  juices. 

Such  are  the  general  circumstances  attending 
the  mucous  membrane  of  the  stomach.  In  the 
rest  of  the  intestinal  canal  the  secretion  does  not 
exert  the  intense  solvent  and  coagulating  power, 
exhibited  by  the  gastric  juices.  The  vitality,  al- 
so, of  the  intestines  appears  to  be  less  developed 
than   that  of  the  stomach,  and   their  ilinctions 

V 

*  Bell's  Autoray. 
^2 


116  THI  COMBIKATIOir  OF 

much  more  circumscribed  ;  being,  perhaps,  con- 
fined  to  the  absorption  of  the  chyle;  and  contri- 
buting little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  compli- 
cated tube  is  regulated  by  a  coat  of  muscular  fibrM« 
\irhich  adherea  externally  to  the  mucoua  mem- 
brane, and  diflPers  in  its  various  portions  ai 
to  the  necessities  of  the  part.  The  muicles 
operate  upon  the  oommeocement  of  the  tube  are 
under  the  dominion  of  the  wiil^  d^lutition  bein|[ 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
further  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  succes^iw 
changes.  The  muscular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminiafa 
the  cavity  of  the  canal.  They  do  not  ail  act  si- 
multaneously, bat  different  portions  in  succesaioa, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  the  creeping  of  a  worm.  In  the  sto* 
macb,  besides  this  peristaliic  movement,  aa  it  is 
teltned,  the  muscular  -fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  organ  to 
close  on  its  contents,  whatever  may  be  their  bulk,, 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccupied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
ft  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  sfomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  vrhieh  denies  a  passage  to  the  contents  of  the 
oqian,  except  when  that  muscle  is  in  a  state  of  re- 
laxattoiD. 

Throughout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a  - 
serous  membrane,  termed  the  periimupum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  (faction,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
"the  passage  of  the  nourishment,  in  the  severalstages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tfaenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  whilethey  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  cianal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  otbet,  so  as 
to  render  the  stomach  almost  a  cul  desac*  In  car- 
nivorous animals,  the  length  of  the  intestines  sel- 
dom exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance^  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a. middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  suflSciently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by, which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.     The  proportion  of  chyle 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
•may  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

»"""     ■■  t     I    I    I-    I        I  Mill.    I         ■  Ml 

*  The  length  of  the  intestinal  canal  i«  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  suc- 
cessively in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fi»b,  it  is  even  shorter  than  the  body. 
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their  metamorphosis,*  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve- 
Ippement  of  the  several  organs>  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood^ 
its  connections  with  external  nature  are  no  leas' 
obscure,  than  those  which  it  maintains  with  thei^t 
of  the  machine. 

*  The  metamorphosis  of  injects  is  a  very  carious  fact,  tboug^b 
now  fauiiliarly  known  to  most  readers.  In  the  first  Condition  of 
tbe  animafs  existence,  which  is  termed  the  Jarva*  or  oaterpiUsr 
state,  insects  are  extremely  ▼orations ;  their  increase  in  size  is 
rapid,  and  their  aliineotary  organs  greatly  predominate  in  tbe 
System.  *'  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de- 
pute resoph^ge,JU3qu'^ranQS."  In  th^  last  or  perftict  state,  they 
take  little  orno  sustenance:  the  intestinal  canal  dwindles  and 
givea  pliice  to  the  generative  organs^  which  now  assume  tbe  mas* 
Uvy,  and  influeAca  almost  exclusively  the  morals  of  the  animal. 
In  the  most  noble  animals  there  takes  place  a  change  in  tbe 
functional  force  of  organs,  and  a  revolution  of  instincts  and  babitt, 
at  the  epoch  of  puberty,  which  bears  some  faiut  analogy  t6  the 
metamorphosis  of  insects. 
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Tbis  observation  applies  witb  particular  force  to 
tbe  liver,  which,  though  an  organ  of  great  sizli, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  from. 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
.glands,  secrete  from  the  internal  surface  of  certain 
men>branous  bags,  a  yellow  fluid,  apparently  equU 
valent  to  bile. 

Tbe  chemical  constkution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  ita 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbartmannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 
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grees  of  vitality,  but  which  still  have  a  certain 
degree  of  resemblaQce  from  the  identity  of  their 
structure ;  and  in  this  respect  they  do  not  more 
differ  from  the  skin  than  from  one  another.  They 
are  aJl  capable  of  absorbing  from  their  surface, 
though  with  different  d^rees  of  intensity;  they 
all  likewise  appear  to  vitiate  the  atmosphere,  when 
tn  contact  with  it,  by  converting,  its  oxygen  into 
carbonic  acid  ;  and  they  all  secrete  a  fluid,  \i  hich 
exerts  a  solvent  power  upon  the  several  alimentary 
substances.  Btit  though  these  properties  .are  in 
some  degree  common  to  all  the  mucous  tissues, 
yet  in  the  higher  classes  of  animals  the  mucous 
membrane  of  the  lungs  is  alone  capable  of  sup- 
porting life  by  respiration,  and  that  of  the  stomach 
exclusively  possesses  solvent  powers  sufficient  for 
the  nourishment  of  the  body. 

Mucous  membranes  are  parts  of  great  vital 
energy  and  vascularity.  They  abound  in  absorb- 
ent and  exhalent  vessels,  and  are  largely  supplied 
with  nerves.  They  are  likewise  beset  with  nume- 
rous small  glandular  bodies,  termedfolliclest  which 
secrete  the  peculiar  fluid  from  which  the  tissue  de« 
rives  its  name.  Themucous.secretionhas,ingenerai, 
a  certain  degree  of  tenacity,  subservient  to  the  de- 
fence of  the  membrane  from  too  rough  and  violent 
an  impetus  of  the  substs^nces  which  come  in 
contact  with  it.  It  varies,  however,  in  the  dif- 
ferent organs,  to  accommodate  itself  to  their  seve- 
ral itjnctions.    The  mucous  secretion  of  the  sto- 
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mftch  is  viscid,  and  unmarked  by  any  peculiar 
appearance  which  should  indicate  the  activity  of 
Its  solvent  energies.  These  energies,  though  in* 
tense  in  all  animals,  are  most  remarkably  so  in 
the  carnivorous  species ;  since  in  them  it  is  ca- 
pable of  dissolving  even  the  osseous  tissue.  In  that 
remarkable  case,  which  occurred  in  St.  Thomas's 
Hospital,  of  a  man,  who  had  swallowed  several 
clasped  knives,  the  horn  handles  were  found,  after 
death,  all' more  or  less  perfectly  corroded. 

The  gastric  fluids  have  likewise  the  singular 
power  of  coagulating  albumen.  It  is  oii  this  ac- 
count that  the  stomachs  of  calves,  impregnated 
with  their  own  juices^  are  salted  and  preserved  for 
the  use  of  the  dairy^  to  turn  the  milk  in  the  manu- 
fecture  of  cheese.  By  macerating  this  substance 
in  warm  water,  enough  rennet  may  be  obtained 
from  it  to  coagulate  six  or  seven  thousand  times 
its  weight  of  milk.*  '  The  albuminous  fluids, 
when  taken  into  the  stomach  are  first  coagulated, 
and  afterwards  dissolved  by  the  gastric  juices. 

Such  are  the  general  circumstances  attending 
the  mucous  membrane  of  the  stomach.  In  the 
rest  of  the  intestinal  canal  the  secretion  does  not 
exert  the  intense  solvent  and  coagulating  power, 
exhibited  by  the  gastric  juices.  The  vitality,  al- 
so, of  the  intestines  appears  to  be  less  developed 
than   that  of  the  stomach,   and   their  ftinctlons 
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much  more  circumscribed  ;  being,  perhaps,  oon* 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
buting little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  compli- 
cated tube  is  regulated  by  a  coat  of  muscular  fiforcft, 
Xnrhich  adheres  externally  to  the  mucous  mem- 
brane, and  differs  in  its  various  portions  accordifig 
to  the  necessities  of  the  part.  The  muacliss  whieh 
operate  upon  the  cdmmeocement  of  th«  tube  are 
under  the  dominion  of  the  will,  d^lutitfon  b^og 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  caoal,  its 
furthi^  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  succesftiw 
changes.  The  muscular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canaU  They  do  not  all  act  si- 
taultaneoosly,  bnt  different  portions  in  successioo, 
so  as  to  confer  upon  the  bowel  a  movement,  which 
resembles  the  creeping  of  a  worm.  In  the  sto- 
mach, besides  this  periitaliic  movement,  as  it  is 
termed,  the  muscular  'fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  organ  to 
close  on  its  contents,  whatever  may  be  their  bulk|. 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccu  pied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  untii 
it  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  whieh  denies  a  passage  to  the  contents  of  the 
oigan,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Thronghout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a 
serous  membrane,  termed  the  periiefutum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,in  the  severalstages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  thenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  are  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  canal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac»  In  car- 
nivorous animals,  the  length  of  the  intestines  sel- 
dom exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  pierformed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  sufficiently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.     The  proportion  of  chyle 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts, it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
coniparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  wh^n 
perfect,  suck  thie  honey  of  flowers,  undergo,  during 

*  The  length  of  the  intfiSUDal  canal  18  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  suc- 
cessively in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fish,  it  is  even  shorter  than  the  body* 
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their  inetamorphoftis,*  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter  ;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve* 
Ippement  of  the  several  organs>  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
ful61s  in  the  economy  are  imperfectly  understood^ 
its  connections  with  external  nature  are  no  less' 
obscure,  than  those  which  it  maintains  with  the  nest 
of  the  machine. 

♦  The  fnctamoiphosis  of  injects  is  a  very  curious  fact,  though 
now  familiarly  known  to  most  readers.  In  the  irtt  ^oddUioti  of 
tbe  animars  existence,  which  is  termed  the  larra,  or  caterpUlsr 
state,  insects  are  extremely  voraeious;  their  increase  in  size  is 
rapid,  and  their  alimentary  organs  greatly  predominate  in  the 
System.  "  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de- 
puis  resophage,jU3qa'2k  Tanas."  Iti  thelastorperftict  state,  they 
take  little  or  no  sustenance:  the  intestfosi  canal  dwindles  iild 
gives  place  to  tbe  generative  organs^  which  now  assume,  lbs  mas* 
Ury,  and  inftttSttca  almost  exclusively  the  morals  of  the  ammftL 
In  the  most  noble  animals  there  takes  place  a  change  in  the 
fbrtctional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  the  epoch  of  puberty,  which  bears  some  hint  dttalogy  t6  the 
metamorphosis  of  insects. 
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This  obftervation  applies  with  particohr  force  to 
the  liver,  which,  though  an  oigan  of  great  siz^, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  fcetus,  and  from. 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
« glands,  secrete  from  the  internal  surface  of  certain 
membranous  bags,  a  yellow  fluid,  apparently  equi* 
valent  to  bile. 

The  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  itt 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
otly  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbartmanner.this  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 

*  Fonrcroy. 
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jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  means  a  constant  conse- 
quence of  the  absence  of  bile  in  the  intestines. 
From  the  cathartic  efFects^  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  an  inordinate 
degree,  the  force  of  the  peristaltic  motion.  The 
early  developement  of  the  liver  in  the  foetal  eco- 
mony,at  a  time  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  this  organ,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especially  that  offish,  is  a  viscus  abound- 
ing in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  of  the  lungs,  and  that  this 
function  is  momentarily  essential  to  life.  In  the  foetus 
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thedecarbooizing  process  has  notcomiDenced  in  the 
lungs ;  and  it  is  not  impossible  that  the  large  size  of 
the  foetal  liver  may  arise  from  the  activity  of  that 
viscus,  as  vicarious  to  the  respiratory,  oigans.  But 
that  the  liver  really  does  operate  this  change  upon 
the  blood,  is  by  no  means  proved.  There  is,  however, 
thisadditionalargumentinfavourofthesupposition, 
that  it  is  the  only  gland  which  receives  the  mate- 
rials of  its  supply  from  the  veinous  system,  whose 
blood  is  characterised  by  a  superabundance  of  car- 
bon. The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  selection  of  the  elements  of  the  blood,  and 
does  not  consist  in  changes  effected  jn  the  entire 
mass  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi- 
ness of  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account,  has  been 
most  absurdly  supposed  a  contrivance  for  diluting 
the  bile.  In  man,  and  in  many  of  the  mammalia, 
there  exists  an  appendage  to  the  liver  called,  the 
gail  bladder^  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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much  more  circumscribed  ;  being,  perhaps^  con- 
fined to  the  absorption  of  the  chyle;  and  contri- 
butitig  little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  compli- 
cated tube  is  regulated  by  a  coat  of  muscular  fifofM, 
\irhich  adheres  externally  to  the  mucous  mem* 
brane,  and  differs  in  its  various  portions  accofdtfig 
to  the  necessities  of  the  part.  The  musclfes  which 
operate  upon  the  commeDceme&t  of  tb«  tube  art 
under  the  dominion  of  the  wiii,  deglutition  b^ng 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
further  progress  is  regulated  by  the  stitnuiating 
properties  it  acquires,  in  ito  several  succesftiw 
changes.  The  muscular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminidi 
the  cavity  of  the  canaL  They  do  not  all  act  si* 
ttiultaneonsly,  bat  different  portions  in  successioB, 
so  as  to  confer  upon  the  bowel  a  movement,  whicb^ 
resembles  the  creeping  of  a  worm.  In  the  sto* 
macb,  besides  this  peristaltic  movement,  aa  it  is 
termed,  the  muscular  "fibres  ex^t  a  constant  and 
graduated  contraction,  which  causes  that  OTgan  to 
close  on  its  contents,  whatever  may  be  their  bulk|. 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccupied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
ft  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  vrbieh  denies  a  passage  to  the  contents  of  the 
oqpin,  except  when  that  muscle  is  in  a  state  of  re- 
laxatiMi. 

Throngbout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a 
serous  membrane,  termed  the  peritmuBum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane^  calculated  by  its  structure  to  regulate 
^he  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tfaenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  whilethey  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  ciinal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac*  In  car- 
nivorous animals,  the  length  of  the  intestines  sel- 
dom exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  suflSciently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.    The  proportion  of  chyle 
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also,  which' a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen>  while  the  siviftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  thfe  honey  of  flowers,  undergo,  during 

*  The  length  of  the  inte&tinal  canal  is  proportionablj  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  suc- 
cessively  in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fish,  it  is  even  shorter  than  the  body* 
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their  metamorphosis,*  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  ore  deductions 
from  the  physical  laws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  dev^- 
Ippement  of  the  several  organs^  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood, 
its  connections  with  external  nature  are  no  less' 
obscure,  than  those  which  it  maintains  with  tbei^est 
of  the  machine. 

I 

*  The  metamorphosis  of  injects  is  a  very  curious  fact,  tbdngb 
now  familiarly  known  to  most  readers.  In  the  irst  ^oddition  of 
the  animars  ijxistence,  which  is  termed  the  larva*  or  caterpiUar 
state,  insects  are  extremely  yoracious ;  their  increase  in  sia^  is 
rapid,  and  their  alimentary  organs  greatly  predominate  in  the 
System.  '*  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de- 
pui*  resoph^ge,jusqu'dranns."  In  the  last  or  perftict  state,  they 
take  little  or  no  sustenance:  the  intefitinsl  canal  dwindles  idd 
gives  place  to  the  generative  organs^  which  now  assume,  the  mas* 
Uiy,  and  influanca  almost  exclusively  the  morals  of  the  aniim}. 
In  the  most  noble  animals  there  takes  place  a  change  in  the 
fntictional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  the  epoch  of  puberty,  which  bears  some  ftint  dttalogy  t6  the 
metamorphosis  of  insects. 
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This  observation  applies  with  particohr  foree  to 
the  liver,  which,  though  an  oigan  of  great  size, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  from, 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
glands,  secrete  from  the  internal  surface  of  certain 
men)branous  bags,  a  yellow  fluid,  apparently  eqtti* 
valent  to  bile. 

Tbe  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  iVk 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbaftmannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured* 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 
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*  Fonrcffoy. 
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jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  means  a  constant  conse-' 
quence  of  the  absence  of  bile  in  tlie  intestines. 
From  the  cathartic  effects  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  ad  inordinate 
degree,  the  force  of  the  peristaltic  motion.  The 
early  developement  of  the  liver  in  the  foetal  eco- 
mony,at  a  time  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  this  organ,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led^ 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especial  lj(  that  offish,  is  a  viscus  abound* 
ing  in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  of  the  lungs,  and  that  this 
function  is  momentarilyessential  to  life.  In  the  foetus 
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thedecarboDiziDg  process  has  notcomineoced  in  the 
lungs ;  and  it  is  not  impossible  that  the  large  size  of 
the  foetal  liver  may  arise  from  the  activity  of  that 
viscus,  as  vicarious  to  the  respiratory  oigans.  But 
that  the  liver  really  does  operate  this  change  upon 
the  blood,  is  by  no  means  proved  •  There  is,  however, 
this  additional  argumentin  favourof  thesupposition, 
that  it  is  the  only  gland  which  receives  the  mate- 
rials of  its  supply  from  the  veinous  system,  whose 
blood  is  characterised  by  a  superabundance  of  car* 
bon.  The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  selection  of  the  elements  of  the.  blood,  and 
does  not  consist  in  changes  effected  in  the  entire 
mass  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi* 
ness  of  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account  has  been 
most  absurdly  supposed  a  contrivance  for  diluting 
the  bile.  In  man,  and  in  many  of  the  mammalia, 
there  exists  an  appendage  to  the  liver  called  the 
gail  bladder^  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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much  more  circumscribed  ;  being,  perhaps^  oon- 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
buting little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  complin 
cated  tube  is  regulated  by  a  coat  of  muscular  fiforWt 
\rhich  adheres  externally  to  the  mucous  mem* 
brane,  and  differs  in  its  various  portions  accofdiiig 
to  the  necessities  of  the  part.  The  muvclte  which 
operate  upon  the  oommeacemecit  of  tbm  tube  are 
under  the  dominion  of  the  will,  deglutition  being 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
further  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  successive 
changes.  The  muscular  fibres  of  this  ooat  are  so 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canaL  They  do  not  all  act  si* 
isiuUaneously,  but  different  portions  in  successioa, 
so  as  to  confer  upon  the  bowel  a  movement,  whicfa^ 
resembles  the  creeping  of  a  worm.  In  the  sto* 
macb,  besides  this  peristaliic  movement,  as  it  is 
termed,  the  muscular  -fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  orgeLXi  to 
close  on  its  contents,  whatever  may  be  their  bulk|. 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccupied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  nntil 
it  shall  have  undergone  the  full  action  of  the  sol« 
vent  juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  bya  sphincter  muscle;  an  arrange- 
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ment  whieh  denies  a  passage  to  the  contents  of  the 
oigao,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Throogbout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a  - 
serous  membrane,  termed  the  peritemtum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  thenatureoftbesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  whilethey  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  canal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac^  In  car- 
nivorous animals,  the  length  of  the  intestines  sel* 
dom  exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance^  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  suflSciently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.    The  proportion  ofchyl6 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts, it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  wh^n 
perfect,  suck  th<e  honey  of  flowers,  undergo,  during 

*  The  length  of  the  intestinal  canal  ia  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  suc- 
cessively in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fish,  it  is  even  shorter  than  the  body. 
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their  metamorphosis,^  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

Id  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve- 
Ippement  of  the  several  organs^  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood^ 
its  connections  with  external  nature  are  no  less' 
obscure,  than  those  which  it  maintains  with  theiMl 
of  the  machine. 
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*  The  metamoiphosis  of  inftects  is  a  very  curious  fact,  though 
now  familiarly  known  to  most  reiiders.  In  the  firtt  Condition  df 
the  animars  existence,  which  is  termed  the  larra,  or  caterpillar 
state,  insects  are  extremely  voracious  ;  their  increase  in  size  is 
rapid,  and  their  alimentary  organs  greatly  predominate  in  the 
System.  *•  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de- 
puis  resophage,JU3qa'^ranus."  Id  the  last  or  petftict  state,  they 
take  little  or  no  sustenance:  the  intestinal  canal  dwindleii  add 
gives  place  to  the  generative  organs^  which  now  assume  the  mas* 
Ury,  and  inflttence  almost  exclusively  the  morals  of  the  animsh 
In  the  most  nohle  animals  there  takes  place  a  change  in  the 
functional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  the  epoch  of  puberty,  which  bisars  some  feint  dttalogy  t6  the 
metamorphosis  of  insects. 
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observation  applies  with  particular  force  to 
the  liver,  which,  though  an  organ  of  great  siz^, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  from, 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
glands,  secrete  from  the  internal  surface  of  certain 
membranous  bags,  a  yellow  fluid,  apparently  equi- 
valent to  bile. 

The  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  ita 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
w  hart  man  nert  his  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 
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grees  of  vitality,  but  which  still  have  a  certain 
degree  of  resemblance  from  the  identity  of  their 
structure  ;  and  in  this  respect  they  do  not  more 
differ  from  the  skin  than  from  one  another.  They 
are  all  capable  of  absorbing  from  their  surface, 
though  with  different  degrees  of  intensity ;  they 
all  likewise  appear  to  vitiate  the  atmosphere,  when 
in  contact  with  it,  by  converting  its  oxygen  into 
carbonic  acid  ;  and  they  all  secrete  a  fluid,  m  hich 
exerts. a. solvent  power  upon  the  several  alimentary 
substance^.  But  though  these  properties  ,are  in 
some  degree  common  to  all  the  mucous  tissues, 
yet  in  the  higher  classes  of  animals  the  mucous 
membrane  of  the  lungs  is  alone  capable  of  sup- 
porting life  by  respiration,  and  that  of  the  stomach 
exclusively  possesses  solvent  powers  sufficient  for 
the  nourishment  of  the  body. 

Mucous  membranes  are  parts  of  great  vital 
energy  and  vascularity.  They  abound  in  absorb- 
ent and  exhalent  vessels,  and  are  largely  supplied 
with  nerves.  They  are  likewise  beset  with  nume- 
rous small  glandular  bodies,  termedfolHcles^  which 
secrete  the  peculiar  fluid  from  which  the  tissue  de« 
rives  its  name.  Themucous>ecretionhas,ingeneral, 
a  certain  degree  of  tenacity,  subservient  to  the  de- 
fence of  the  membrane  from  too  rough  and  violent 
an  impetus  of  the  substances  which  come  in 
contact  with  it.  It  varies,  however,  in  the  dif- 
ferent organs,  to  accommodate  itself  to  their  seve- 
ral functions.    The  mucous  secretion  of  the  sto- 
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mftch  is  Ytscid,  and  unmarked  by  any  peculiar 
appearance  which  should  indicate  the  activity  of 
its  solvent  energies.  These  energies,  though  in- 
tense in  all  animals,  are  most  remarkably  so  in 
ibe  carnivorous  species ;  since  in  them  it  is  ca* 
pable  of  dissolving  even  the  osseous  tissue.  In  that 
remarkable  case,  which  occurred  in  St.  Thomas's 
Hospital,  of  a  man,  who  had  swallowed  several 
clasped  knives,  the  horn  handles  were  found,  after 
death,  all'inore  or  less  perfectly  corroded. 

The  gastric  fluids  have  likewise  the  singular 
power  of  coagulating  albumen.  It  is  o^  this  ac- 
count that  the  stomachs  of  calves,  impregnated 
with  their  own  juiceSj  are  salted  and  preserved  for 
the  use  of  the  dairy^  to  turn  the  milk  in  the  manu- 
facture of  cheese.  By  macerating  this  substance 
in  warm  water,  enough  rennet  may  be  obtained 
from  it  to  coagulate  six  or  seven  thousand  times 
its  weight  of  milk.*  '  The  albuminous  fluids, 
when  taken  into  the  stomach  are  first  coagulated, 
and  afterwards  dissolved  by  the  gastric  juices. 

Such  are  the  general  circumstances  attending 
the  mucous  membrane  of  the  stomach.  In  the 
rest  of  the  intestinal  canal  the  secretion  does  not 
exert  the  intense  solvent  and  coagulating  power, 
exhibited  by  the  gastric  juices.  The  vitality,  al- 
so, of  the  intestines  appears  to  be  less  developed 
than   that  of  the  stomach,   and   their  functions 

V 
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much  more  circumscribed  ;  being,  perhaps,  oon« 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
butitig  little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  compli- 
cated tube  is  regulated  by  a  coat  of  muscular  fibrcft, 
\rhich  adherea  externally  to  the  mucous  mem- 
brane, and  differs  in  its  various  portions  accovdiiif 
to  the  necessities  of  the  part.  The  muvclte  which 
operate  upon  the  oommeocemeat  of  th€  tube  are 
under  the  dominion  of  the  wiii,  d^lutition  b^ng 
performed  at  the  pleasure  of  the  animal ;  but  ^'hen 
the  food  has  entered  into  the  alimentary  caoal,  its 
furtki^  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  succesftiw 
changes.  The  muscular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canaL  They  do  not  all  act  si- 
isiultaneously,  bat  different  portions  in  succesaioii, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  th^  creeping  of  a  worm.  In  the  sto* 
mach^  besides  this  peristaltic  movement,  as  it  is 
tettned,  the  muscular  fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  oif^n  to 
close  on  its  Contents,  whatever  may  be  their  bulk|. 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccu  pied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
it  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  stomiach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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meni  irhieh  denies  a  passage  to  the  contents  of  the 
oigan,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Thionghout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a  • 
serous  membrane,  termed  the  periientBum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
m^nbrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tfaenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
more  aimple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  cianal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  w 
to  render  the  stomach  almost  a  cul  desac.  In  car- 
nivorous animals,  the  length  of  the  intestines  sel- 
dom exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance^  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a. middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  suflSciently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.     The  proportion  of  chyle 
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also,  which' a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts, it  becomes  necessary^  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen>  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
may  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

*  The  length  of  the  inteatinal  canal  ia  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  snc- 
cessifely  in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fish,  it  is  e?en  shorter  than  the  body* 
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their  inetamorphoftis,*  a  corresponding  cbai^  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  ore  deductions 
from  the  physicallaws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve- 
lopement  ot  the  several  organs,  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
ful&ls  ill  the  economy  are  imperfectly  understood, 
its  connections  with  external  nature  are  no  le^s 
obscure,  than  those  which  it  maintains  with  tbeMst 
of  the  machine. 

*  The  mftamoiphosis  of  insects  is  a  very  curioas  fact,  thougb 
now  familiarly  known  to  most  renders.  In  the  first  eoodiciob  of 
tbe  animars  existence,  which  is  termed  the  larya»  or  caterpillar 
state,  insects  are  extremely  Toraeious ;  their  increase  in  size  is 
rapid,  and  their  aliineotary  organs  greatly  predominate  in  tbe 
System.  ••  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  dc- 
puis  resoph^ge,jU3qa'iI*anus."  In  the  last  or  perfect  state,  they 
take  little  orno  sustenance:  the  intestinal  canal  dwindles  and 
gives  piiice  to  the  generative  organs^  which  now  assume  the  mas* 
Uvy 9  and  iDftoeiMM  almost  exclusively  the  morala  ef  tbe  am mtl. 
In  the  most  noble  animals  there  takes  place  a  change  in  the 
fniictional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  the  epoch  of  puberty,  which  bears  some  fsiut  aualogy  t6  the 
metamorphosis  of  insects. 
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This  observation  applies  with  particular  force  to 
the  liver,  which,  though  an  organ  of  great  sizi, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  from, 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
glands,  secrete  from  the  internal  surface  of  certain 
men>branou8  bags,  a  yellow  fluid,  apparently  equi* 
valent  to  bile. 

The  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  ita 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbsrtmannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 

*  FoBTcroj. 
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jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  means  a  constant  conse- 
quence of  the  absence  of  bile  in  the  intestines. 
From  the  cathartic  effects^  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  an  inordinate 
degree,  the  force  of  the  peristaltic  motion.  The 
early  dcvelopement  of  the  liver  in  the  foetal  eco-^ 
mony,at  a  time  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  this  organ,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especial  Ij^  that  offish,  is  a  viscus  abound- 
ing in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  of  the  lungs,  and  that  this 
function  is  momentarilyessential  to  life.  Inthefcetus 


ORGANS   AND  FUNCTIONS.  193 

thedecarboDiziog  process  has  notcomineDced  in  the 
lungs;  and  it  is  not  impossible  that  the  large  size  of 
the  foBtai  liver  may  arise  from  the  activity  of  that 
viscuS)  as  vicarious  to  the  respiratory,  organs.  But 
that  the  liver  really  does  operate  this  change  upon 
the  blood,  is  by  no  means  proved.  There  is,  however, 
this  additional  argumentin  favourof  thesupposition, 
that  it  is  the  only  gland  which  receives  the  mate- 
rials of  its  supply  from  the  veinous  system^  whose 
blood  is  characterised  by  a  superabundance  of  car- 
bon. The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  selection  of  the  elements  of  the;  blood,  and 
does  not  consist  in  changes  effected  in  the  eniirt 
nuiss  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi* 
nessof  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account  has  been 
most  absurdly  supposed  a  contrivance  for  diluting, 
the  bile.  In  man,  and  in  many  of  the  mammalia, 
there  exists  an  appendage  to  the  liver  called,  the 
gall  bladder^  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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much  more  circumscribed  ;  being,  perhaps^  oon* 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
butillg  little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  compli«> 
cated  tube  is  regulated  by  a  coat  of  muscular  fibrM, 
\rhich  adheres  externally  to  the  mucous  mem- 
brane, and  differs  in  its  various  portions  accordiag 
to  the  necessities  of  the  part.  The  muscle  which 
operate  upon  the  commeacemeiit  of  tfa€  tube  art 
under  the  dominion  of  the  wili^  d^Iutition  being 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
furtkt^  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  successive 
changes.  The  muscular  fibres  of  this  coat  are  m 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canaL  They  do  not  all  act  si- 
ifnultaneously,  but  different  portions  in  succession, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  th^  creeping  of  a  worm.  In  the  sto- 
mach, besides  this  peristalHc  movement,  as  it  is 
termed,  the  muscular  -fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  organ  to 
close  on  its  contents,  whatever  may  be  their  bulk,, 
and  to  preserve  it  in  ail  its  conditions,  without  any 
vacuity  or  unoccupied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
ft  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  which  denies  a  passage  to  the  contents  of  the 
oqian,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

TbiOQgbout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a 
serous  membrane,  termed  the  peritmuBumj  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tfaenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  canal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  at 
to  render  the  stomach  almost  a  cul  desac.  In  car* 
nivorous  animals,  the  length  of  the  intestines  sel* 
dom  exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif-^ 
ferent  herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  suflSciently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by, which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.    The  proportion  of  chyle 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts, it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen^  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  the  hoiiey  of  flowers,  undergo,  during 
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*  The  length  of  the  intestinal  canal  is  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  suc- 
cessively in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fish,  it  is  even  shorter  than  the  body. 
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in  consequence  of  which  it  assumes  fts  fa&cal  ap- 
pearance and  qualities.  Upon  this  function  of 
the  intestines  experiment  has  thrown  no  light. 
Physiologists  are  also  in  equal  ignorance  of  the 
course  which  is  pursued  by  the  merely  diluent 
fluids.  The  rapidity  with  which  certain  substances 
find  their  way  into  the  excretories  leads  to  a  con- 
viction, that  the  watery  fluids  pass  at  once  into  the 
circulation  ;  but  the  route  by  which  they  are  so 
conveyed  has  hitherto  been  hidden  from  investiga- 
tion. 

Upon  the  scanty  basis  of  these  few  facts  it  is 
vain  to  theorize.  There  are  persons  disposed  to 
consider  the  phenomena  of  digestion  as  electric  ; 
Dr.  Wilson  Philip  has  succeeded  in  continuing 
the  process,  after  it  has  been  suspended  by  the 
section  of  the  eighth  pair  of  nerves,  by  passing  a 
galvanic  current  through  the  region  of  the  stomach. 
This  experiment,  although  it  afibrds  ground  of 
probability  in  favour  of  the  identity  of  the  nervous 
and  galvanic  agency,  in  strictness,  proves  only, 
that  the  latter  is  one  amongst  the  most  powerful 
stimulants  of  the  living  tissues.  Until  electricity 
can  be  so  applied  as  to  produce  the  seme  results 
in  chemical  vessels,  it  will  still  be  necessary  to 
attribute  them  to  that  unknown  force,  which  go- 
verns all  other  living  operations,  the  vital  energy. 
But  to  return — -^ 

The  Zoophytes  which,  in  so  many  particulars, 
hold  a  middle  place  between  the  v^tables  and 
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superior  aoimab,  appear  to  subsist  upon  the  as* 
sinHated  juices  of  the  species  on  which  they  prey ; 
without  operating  upon  them  any  considerable 
change.  Their  digestive  organ  consists  in  a  simple 
stomachfOr  muscular  bag,  havingbut  a  singleorifice, 
for  the  passage  both  of  the  food  and  of- the  egesta. 
Id  every  other  order  the  alimentary  tube  is  of  goii« 
siderable  length,  having  one  or  more  dilatations  or 
stomachs,  and  exhibiting  certain  peculiarities  of 
structure,  in  different  portions  of  its  length,  co- 
ordinate with  corresponding  dififerences  of  func- 
tion. There  are  always  two  distinct  orificei  for 
the  reception  of  the  food,  and  for  the  passage  of 
the  fcecal  residue* 

The  internal  coat  of  the  intestinal  canal,  like 
every  other  internal  surface  which  is  brought  Into 
contact  with  foreign  substances,  is  of  that  order 
of  tissues  which  has  obtained  the  appellation  of 
mucous  membranes^  These  tissues,  though  ex- 
hibit ir^  many  modifications,  in  the  different  organs 
in  which  they  are  found,  maintain  a  general  cba** 
racter  in  all ;  a  charact^  affording  many  analogies 
with  that  of  the  skin.  Some  polypes,  wbon 
turned,  like  the  flng<«r  of  a  glove,  inside  out, 
cevitinue  to  live,  and  to  digest  with  that  surface 
which  had  previously  occupied  the  exterior  of  the 
body.  The  mucous  membranes,  which  line  the 
surface  of  the  alimentary  canal  of  the  lungs, 
kidnies,  nose,  &c.,  appear  to  possess  properties 
which  vary  in  conseqiieoce  of  their  different  de- 
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grees  of  vitality,  but  which  still  have  a  certaia 
degree  of  resemblaoce  from  the  identity  of  their 
structure  ;  and  in  this  respect  they  do  not  more 
differ  from  the  skin  than  from  one  another.  They 
are  all  capable  of  absorbing  from  their  surface, 
though  with  different  d^rees  of  intensity;  they 
all  likewise  appear  to  vitiate  the  atmosphere,  when 
in  contact  with  it,  by  converting  its  oxygen  into 
carbonic  acid  ;  and  they  all  secrete  a  fluid,  m  hich 
exerts. a  solvent  power  upon  the  several  alimentary 
substance^.  Btit  though  these  properties  .are  in 
some  degree  common  to  all  the  mucous  tissues, 
yet  in  the  higher  classes  of  animals  the  mucous 
membrane  of  the  lungs  is  alone  capable  of  sup- 
porting life  by  respiration,  and  that  of  the  stomach 
exclusively  possesses  solvent  powers  sufficient  for 
the  nourishment  of  the  body. 

Mucous  membranes  are  parts  of  great  vital 
energy  and  vascularity.  They  abound  in  absorb- 
ent and  exhalent  vessels,  and  are  largely  supplied 
with  nerves.  They  are  likewise  beset  with  nume- 
rous small  glandular  bodies,  tetmedfolliclest  which 
secrete  the  peculiar  fluid  from  which  the  tissue  de« 
rives  its  name.  Themucous>ecretionhas,ingeneral, 
a  certain  degree  of  tenacity,  subservient  to  the  de- 
fence of  the  membrane  from  too  rough  and  violent 
an  impetus  of  the  substs^nces  which  come  in 
contact  with  it.  It  varies,  however,  in  the  dif- 
ferent organs,  to  accommodate  itself  to  their  seve- 
ral functions.    The  mucous  secretion  of  the  sto* 
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iDftch  is  viscid,  and  unmarked  by  any  peculiar 
appearance  which  should  indicate  the  activity  of 
its  solvent  energies.  These  energies,  though  in- 
tense in  all  animals,  are  most  remarkably  so  in 
Ifae  carnivorous  species ;  since  in  them  it  is  ca- 
pable of  dissolving  even  the  osseous  tissue.  In  that 
remarkable  case,  which  occurred  in  St.  Thomas's 
Hospital,  of  a  man^  who  had  swallowed  several 
clasped  knives,  the  horn  handles  were  found,  after 
death,  all  more  or  less  perfectly  corroded. 

The  gastric  fluids  have  likewise  the  singular 
power  of  coagulating  albumen.  It  is  on  this  ac- 
count that  the  stomachs  of  calves,  impregnated 
with  their  own  juices;  are  salted  and  preserved  for 
the  use  of  the  dairyv  to  turn  the  milk  in  the  manu- 
facture of  cheese.  By  macerating  this  substance 
in  warm  water,  enough  rennet  may  be  obtained 
from  it  to  coagulate  six  or  seven  thousand  times 
its  weight  of  milk.*  '  The  albuminous'  fluids, 
when  taken  into  the  stomach  are  first  coagulated, 
and  afterwards  dissolved  by  the  gastric  juices. 

Such  are  the  general  circumstances  attending 
the  mucous  membrane  of  the  stomach.  In  the 
rest  of  the  intestinal  canal  the  secretion  does  not 
exert  the  intense  solvent  and  coagulating  power, 
exhibited  by  the  gastric  juices.  The  vitality,  al- 
so, of  the  intestines  appears  to  be  less  developed 
than   that  of  the  stomach,   and   their  fiinctions 
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much  more  circumscribed  ;  being,  p^haps^  oon- 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
butitig  little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  compli*- 
cated  tube  is  regulated  by  a  coat  of  muscular  fibrat, 
\vhich  adheres  externally  to  the  mucous  mem* 
brane,  and  differs  in  its  various  portions  accordtiig 
to  the  necessities  of  the  part.  The  musclte  which 
operate  upon  the  commeBcemeot  of  tb«  tube  are 
under  the  dominion  of  the  wiii,  d^lutition  b^ii|[ 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
further  progress  is  regulated  by  the  stitnulating 
properties  it  acquires,  in  its  several  sucoesisiTe 
changes.  The  museular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canaU  They  do  not  all  act  si- 
iE&uUaneously,  but  different  portions  in  succession, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  the  creeping  of  a  worm.  In  the  sto* 
macb^  besides  this  peristaltic  movement,  as  it  is 
termed,  the  muscular  fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  oi^n  to 
close  on  its  contents,  whatever  may  be  their  bulk,, 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccu  pied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  nntii 
it  shall  have  undergone  the  full  action  of  the  sol* 
vent  juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  which  denies  a  passage  to  the  contents  of  the 
oifan,  except  when  that  muscle  is  in  a  state  of  re* 
iaxatiMi. 

ThioQgfaout  all  that  pwtion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  mnseular  coat  by  a 
serous  membrane,  termed  the  peritwumm^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  severalstages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  thenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  zxt  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
Hiore  umple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  canal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac*  In  car* 
nivorous  animals,  the  length  of  the  intestines  sel- 
dom exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  pierformed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  sufficiently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by, which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.     The  proportion  of  chyle 
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also,  which'a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts, it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
taining larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  wh^n 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

*  The  length  of  the  intestiDal  canal  is  proportionably  greater 
in  the  mammalia  than  in  the  other  classes^  and  diminishes  sue- 
cessively  in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fish,  it  is  even  shorter  than  the  body. 
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their  metamorpho«is,*  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  ti^t  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve- 
Ippement  of  the  several  organs^  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  cl^rly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood^ 
its  connections  with  external  nature  are  no  leis' 
obscure,  than  those  which  it  maintains  with  the  rest 
of  the  machine. 

*  The  metamorphosis  of  injects  is  a  very  curious  fact,  though 
sow  faiiiiliarly  known  to  most  reiiders.  In  the  irtt  ^otiditfoti  of 
tbe  animars  existence,  which  is  termed  the  larva,  or  caterpiUsr 
state,  insects  are  extremely  voracious  ;  their  increase  in  size  U 
rapid,  and  their  alimentary  organs  greatly  predominate  in  tbe 
System.  **  Tout  est  estoinac  (says  de  Tigny)  dans  une  larve,  de- 
puis  resophage,jU3qa'2braniis."  lb  th^  last  or  perftict  state,  they 
take  ht tie  or  no  sustenance:  the  intefitinikl  canal  dwindled  aild 
gives  place  to  tbe  generative  organs^  which  now  usume.  tbe  roas* 
Ufy,  and  inflttence  almost  exclusively  the  BM^rals  ef  the  aniflnK 
In  the  most  nohle  animals  there  takes  place  a  change  in  the 
functional  force  of  organs,  and  a  revolution  of  instincts  and  babitf, 
at  tbe  epoch  of  puberty,  which  bears  S6uie  ftiut  aualogy  t6  the 
metamorphosis  of  insects. 
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This  observation  applies  with  particofatr  force  to 
the  liver,  which,  though  an  organ  of  great  siz#, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  from, 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
glands,  secrete  from  the  internal  surface  of  certain 
membranous  bags,  a  yellow  fluid,  apparently  equi* 
vaknt  to  bile. 

The  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  itt 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbsrtmannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 

*  Foarcfoy. 
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jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  means  a  constant  conse-' 
quence  of  the  absence  of  bile  in  the  intestines. 
From  the  cathartic  effects  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  an  inordinate 
degree,  the  force  of  the  peristaltic  motion.  The 
early  dcvelopement  of  the  liver  in  the  foetal  ecb- 
mony,at  atime  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  this  organ,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especial  Ij^  that  offish,  is  a  viscus  abound* 
ing  in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  of  the  lungs,  and  that  this 
function  is  momentarily  essential  to  life.  In  the  foetus 
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thedecarboDiziog  process  has  notcommenced  in  the 
lungs ;  and  it  is  not  impossible  that  the  large  size  of 
the  foBtal  liver  may  arise  from  the  activity  of  that 
viscus,  as  vicarious  to  the  respiratory,  organs.  But 
that  the  liver  really  does,  operate  this  change  upon 
the  blood,  is  by  no  means  proved.  There  is,  however, 
thisadditional  argumentin favourof  thesupposition, 
that  it  is  the  only  gland  which  receives  the  mate* 
rials  of  its  supply  from  the  veinous  system,  whose 
blood  is  characterised  by  a  superabundance  of  car- 
bon. The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  selection  of  the  elements  of  the  blood,  and 
does  not  consist  in  changes  effected  in  the  entirt 
nu^s  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi* 
ness  of  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account  has  been 
most  absurdly  supposed  a  contrivance  for  diluting 
the  bile.  In  man,  and  in  many  of  the  mammalia, 
there  exists  an  appendage  to  the  liver  called,  the 
gall  bladder,  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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^k^^^^  IjoDJziag  process  bas  Dotcomcoeoced  in  the 
*^t^^,-^  )d  it  is  not  impossible  tbst  the  laige  size  of 
vMtei^  I  liver  may  arise  from  the  activity  of  that 
i  vicarious  to  the  respiratory,  oif  aos.  But 
liver  really  doe«  operate  this  change  upon 
,  is  by  00  means  proved.  There  is,  however, 
onalai^umentinfiivouroftheauppositioD, 
he  only  gland  which  receives  the  mate- 
supply  from  the  veinous  system,  whose 
laiacterised  by  a  superabuadance  of  car- 
Greek  physicians  attributed  to  the  liver 
re  io  the  manu&ctureof  the  blood  ;  and 
ve  influence  in  the  constitution  is  cer- 
compatible  with  its  limited  action,  as 
cbytopoietic  viscera.  But  before  the 
ory  can  be  admitted  as  more  than  mere 
there  is  one  point  essentially  necessary 
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much  more  circumscribed  ;  being,  pwhaps,  coo* 
fined  to  the  absorption  of  the  chyle;  and  contri- 
buting little  to  the  concoction  of  the  aliments. 

The  passage  of  the  food  through  this  compli*- 
cated  tube  is  regulated  by  a  coat  of  muscular  fibrw, 
\vhich  adheres  externally  to  the  mucous  mem- 
brane, and  differs  in  its  various  portions  acccMrdttig 
to  the  necessities  of  the  part.  The  muscles  which 
operate  upon  the  oommeBcemeiit  of  tb«  tube  art 
under  the  dominion  of  the  wiii,  deglutition  bt^ng 
performed  at  the  pleasure  of  the  animal ;  but  ^'hen 
the  food  has  entered  into  the  alimentary  canai,  its 
further  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  sucdesi^ive 
changes.  The  muscular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  dimioiiA 
the  cavity  of  the  canal.  They  do  not  all  act  si« 
inultaneously,  hot  different  portions  in  successioii, 
so  as  to  confer  upon  the  bowel  a  movement,  which, 
resembles  th^  creeping  of  a  worm.  In  the  sto- 
mach^  besides  this  peristaliic  movement,  as  it  is 
termed,  the  muscular  'fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  oi^n  (o 
close  on  its  contents,  whatever  may  be  their  bvilk^ 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccu  pied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
it  shall  have  undergone  the  full  action  of  the  sol- 
vent  juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  whieh  denies  a  passage  to  the  contents  of  the 
oigan,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Tbrongbout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  mnseular  coat  by  a  • 
serous  membrane,  termed  the  peritentgum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tfaenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  v^etable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivoroua  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  canal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac*  In  car- 
nivorous animals,  the  length  of  the  intestines  sel- 
dom exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  sufficiently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malization  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.     The  proportion  of  chyle 
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also,  which'a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts, it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
tainfng  larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

*  The  length  of  the  intestiDal  canal  ia  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  suc- 
cessively in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fi»h,  it  i«  even  shorter  than  the  body. 
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their  metamorphosis,^  a  corresponding  change  in 
the  organization  of  their  intestinal  canal.  They 
thus  aflford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

Id  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deva- 
Ippement  of  the  several  organs,  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
ful6ls  in  the  economy  are  imperfectly  understood, 
its  connections  with  external  nature  are  no  less 
obscure,  than  those  which  it  maintains  with  therdtt 
of  the  machine. 


^  The  metamorphosis  of  injects  is  a  very  curious  fact,  though 
BOW  fauiiHarly  known  to  most  reiiders.  In  the  firtt  ^oiidUioto  of 
the  animars  existence,  which  is  teritied  the  larva,  or  caterpHlsr 
state,  iiisects  are  extremely  voracious;  their  increase  in  size  is 
rapid,  and  their  alimentary  organs  greatly  predominate  in  the 
System.  *'  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de« 
puis  resoph^ge,jU3qa;2brantis."  lb  th^  last  or  perfiict  state,  they 
take  ht tie  or  no  sustenance:  the  intestinal  canal  dwindles  idd 
gives  place  to  the  generative  organs^  which  now  assume  the  mat* 
levy,  and  influeikce  almost  exclusively  the  morals  of  the  anins). 
In  the  most  nohle  animals  there  takes  place  a  change  in  the 
functional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  the  epoch  of  puberty,  which  b^ars  some  fsint  analogy  t6  the 
metamorphosis  of  insects. 
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This  observation  applies  with  particular  force  to 
the  liver,  which,  though  an  organ  of  great  si2#, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viacus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  from, 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
glands,  secrete  from  the  internal  surface  of  certain 
membranous  bags,  a  yellow  fluid,  apparently  equU 
valent  to  bile. 

Tbe  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  iia 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste*  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbsft  manner  this  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 

*  Fonrcroy. 
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jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  means  a  constant  conse-' 
quence  of  the  absence  of  biie  in  the  intestines. 
From  the  cathartic  eflfects  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  an  inordinate 
degree,  the  force  of  the  peristaltic  motion.  The 
early  developement  of  the  liver  in  the  foetal  eco- 
mony,at  a  time  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  thi^  organ,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especial  lj(  that  offish,  is  a  viscus  abound- 
ing in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  of  the  lungs,  and  that  this 
function  is  momentarily  essential  to  life.  In  the  foetus 
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thedecarboDiziog  process  has  notcomineoced  in  the 
lungs ;  and  it  is  not  impossible  that  the  large  size  of 
the  foBtal  liver  may  arise  from  the  activity  of  that 
viscus,  as  vicarious  to  the  respiratory,  organs.  But 
that  the  liver  really  does  operate  this  change  upon 
the  blood,  is  by  no  means  proved.  There  is,  however, 
thisadditional  argumentin favourof  thesupposition, 
that  it  is  the  only  gland  which  receives  the  mate* 
rials  of  its  supply  from  the  veinous  system,  whose 
blood  is  characterised  by  a  superabundance  of  car- 
bon. The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  selection  of  the  elements  of  the  blood,  and 
does  not  consist  in  changes  effected  in  the  entire 
mass  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi* 
ness  of  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account,  has  been 
most  absurdly  supposed  a  contrivance  for  diluting 
the  bile.  In  man,  and  in  many  of  the  mammalia, 
there  exists  an  appendage  to  the  liver  called  the 
gall  bladder^  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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much  more  circumscribdcl ;  being,  perhaps,  con* 
fined  to  the  absorption  of  the  chyle ;  and  contri- 
buting little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  compli*- 
cated  tube  is  regulated  by  a  coat  of  muscular  fibrcft, 
\irhich  adheres  externally  to  the  mucoute  mem* 
brane,  and  differs  in  its  various  portions  accordtfig 
to  the  necessities  of  the  part.  The  muacles  which 
operate  upon  the  oommeocement  of  th«  tube  art 
under  the  dominion  of  the  wiii,  d^lutitlon  being 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
further  progress  is  regulated  by  the  stimulating 
properties  it  acquires,  in  its  several  sucdesaiw 
changes.  The  muscular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canal.  They  do  not  all  act  si- 
taultaneously,  bat  different  portions  in  successioo, 
so  as  to  confer  upon  the  bowel  a  movement,  which^ 
resembles  the  creeping  of  a  worm.  In  the  sto- 
macb,  besides  this  peristalHc  movement,  as  it  is 
termed,  the  muscular  'fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  organ  to 
close  on  its  contents,  whatever  may  be  their  bulk,, 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccu  pied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
ft  shall  have  undergone  the  full  action  of  the  sol* 
vent  jutces,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  which  denies  a  passage  to  the  contents  of  the 
oqfan,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Thronghout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  muscular  coat  by  a 
serous  membrane,  termed  the  periimutum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  thenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  v^etable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  ar6  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  canal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cut  desac*  In  car- 
nivorous animals,  the  length  of  the  intestines  sel- 
dom exceeds  five  times  that  of  the  individual.  Id 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a  middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  sufficiently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by. which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.    The  proportion  of  chyle 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts, it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
tainrng  larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

*  The  length  of  the  inte&tinal  canal  ia  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  suc- 
cessifely  in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacioas 
fi»h,  it  is  e^en  shorter  than  the  body. 
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their  metamorphosis,*  a  correspoodiog  chai^  in 
the  organiaation  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter  ;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve- 
Ippement  of  the  several  organs,  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood^ 
its  connections  with  external  nature  are  no  less 
obscure,  than  those  which  it  maintains  with  the  rest 
of  the  machine. 

*  The  metamorphosis  of  insects  is  a  very  carious  fact,  though 
aow  faiiiiliarly  known  to  most  readers.  In  the  Crst  €OdditJon  of 
the  animars  existence,  which  is  termed  the  larya*  or  caterpillar 
state,  insects  are  extremely  voraeious;  their  increase  in  size  it 
rapid,  and  their  alimentary  organs  greatly  predominate  in  the 
System.  **  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de- 
puis  resophage,jtt8qa'«kraniis."  In  the  last  or  perfect  state,  they 
takehttie  or  do  sustenance:  the  intestinal  canal  dwindlei  Slid 
gifes  place  to  the  generative  organs^  which  now  assume  the  mas* 
levy,  and  infltteikce  almost  exclusively  the  morals  of  the  snimsK 
In  the  most  noble  animals  there  takes  place  a  change  in  the 
functional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  the  epoch  of  puberty,  which  bears  some  faint  dOalogy  t6  the 
metamorphosis  of  insects. 
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observation  applies  with  particular  force  to 
the  liver,  which,  though  an  organ  of  great  si2#, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
ito  early  developement  in  the  foetus,  and  from, 
its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
« glands,  secrete  from  the  internal  surface  of  certain 
roenobranous  bags,  a  yellow  fluid,  apparently  equi* 
valent  to  bile. 

Tbe  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  itt 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste,  Tbe 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbartmannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured. 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 
and    dyspepsia  are  the    usual    concomitants    of 
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*  Fonrcffoy. 
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grees  of  vitality,  but  which  still  have  a  certain 
degree  of  resemblance  frooi  the  identity  of  their 
structure  ;  and  in  this  respect  they  do  not  more 
differ  from  the  skin  than  from  one  another.  They 
are  all  capable  of  absorbing  from  their  surface, 
though  with  different  degrees  of  intensity ;  they 
all  likewise  appear  to  vitiate  the  atmospherev  when 
in  contact  with  it,  by  converting  its  oxygen  into 
carbonic  acid  ;  and  they  all  secrete  a  fluid,  i^i  hich 
exerts  a  solvent  power  upon  the  several  alimentary 
substance^.  But  though  these  properties  ,are  in 
some  degree  common  to  all  the  mucous  tissues, 
yet  in  the  higher  classes  of  animals  the  mucous 
membrane  of  the  lungs  is  alone  capable  of  sup- 
porting life  by  respiration,  and  that  of  the  stomach 
exclusively  possesses  solvent  powers  sufficient  for 
the  nourishment  of  the  body. 

Mucous  membranes  are  parts  of  great  vital 
energy  and  vascularity.  They  abound  in  absorb- 
ent and  exhalent  vessels,  and  are  largely  supplied 
with  nerves.  They  are  likewise  beset  with  nume- 
rous small  glandular  bodies,  termedfolHcieSt  which 
secrete  the  peculiar  fluid  from  which  the  tissue  de- 
rives its  name.  Themucous>ecretionhas,ingeneral, 
a  certain  degree  of  tenacity,  subservient  to  the  de- 
fence of  the  membrane  from  too  rough  and  violent 
an  impetus  of  the  substances  which  come  in 
contact  with  \U  It  varies,  however,  in  the  dif- 
ferent orgaas,  to  accommodate  itself  to  their  seve- 
ruL  functions.    The  mucous  secretion  of  the  sto- 
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iDftch  is  viscid,  and  unmarked  by  any  peculiar 
appearance  which  should  indicate  the  activity  of 
Its  solvent  energies.  These  energies,  though  in- 
tense in  all  animals,  are  most  remarkably  so  in 
ihe  carnivorous  species ;  since  in  them  it  is  ca- 
pable of  dissolving  even  the  osseous  tissue.  In  that 
remarkable  case,  which  occurred  in  St.  Thomas's 
Hospital,  of  a  man,  who  had  swallowed  several 
clasped  knives,  the  horn  handles  were  found,  after 
death,  all'inore  or  less  perfectly  corroded. 

The  gastric  fluids  have  likewise  the  singular 
power  of  coagulating  albumqn.  It  is  on  this  ac- 
count that  the  stomachs  of  calves,  impregnated 
with  their  own  juicesi  are  salted  and  preserved  for 
the  use  of  the  dairy^  to  turn  the  milk  in  the  manu- 
iacture  of  cheese.  By  macerating  this  substance 
in  warm  water,  enough  rennet  may  be  obtained 
from  it  to  coagulate  six  or  seven  thousand  times 
its  weight  of  milk.*  '  The  albuminous  fluids, 
when  taken  into  the  stomach  are  first  coagulated, 
and  afterwards  dissolved  by  the  gastric  juices. 

Such  are  the  general  circumstances  attending 
the  mucous  membrane  of  the  stomach.  In  the 
rest  of  the  intestinal  canal  the  secretion  does  not 
exert  the  intense  solvent  and  coagulating  power, 
exhibited  by  the  gastric  juices.  The  vitality,  al* 
so,  of  the  intestines  appears  to  be  less  developed 
than   that  of  the  stomach,  and   their  functions 
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much  more  circumscribed  ;  being,  perhaps,  con- 
fined to  the  absorption  of  the  chyle ;  and  contri- 
buting  little  to  the  concoction  of  the  aliments 

The  passage  of  the  food  through  this  compli- 
cated tube  is  regulated  by  a  coat  of  muscular  fibrctt, 
\«rhich  adherea  externally  to  the  mucous  mem* 
brane,  and  diflPers  in  its  various  portions  accordtfig 
to  the  necessities  of  the  part.  The  muacl^  whiek 
operate  upon  the  oommeBcemesit  of  th^  tube  art 
under  the  dominion  of  the  will,  deglutition  b^ng 
performed  at  the  pleasure  of  the  animal ;  but  when 
the  food  has  entered  into  the  alimentary  canal,  its 
furthi^  progress  is  regulated  by  the  stitnulating 
properties  it  ^cquir^,  in  its  several  successive 
changes.  The  muscular  fibres  of  this  coat  are  so 
placed,  that  by  their  contraction  they  diminish 
the  cavity  of  the  canal.  They  do  not  all  act  si- 
itiultaneously,  bat  different  portions  in  successioii, 
so  aa  to  confer  upon  the  bowel  a  movement,  which^ 
resembles  th^  creeping  of  a  worm.  In  the  ato* 
macb,  besides  this  peristalHc  movement,  aa  it  is 
termed,  the  muscular  "fibres  exert  a  constant  and 
graduated  contraction,  which  causes  that  oigan  to 
close  on  its  contents,  whatever  may  be  their  bulk|. 
and  to  preserve  it  in  all  its  conditions,  without  any 
vacuity  or  unoccu  pied  cavity.  To  counteract  this 
force,  and  to  retain  the  food  in  the  stomach  until 
it  shall  have  undergone  the  full  action  of  the  sol- 
vent juices,  the  distant  orifice  of  the  stomach,  or 
pylorus,  is  closed  by  a  sphincter  muscle;  an  arrange- 
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ment  which  denies  a  passage  to  the  contents  of  the 
oiyan,  except  when  that  muscle  is  in  a  state  of  re- 
laxation. 

Throagfaout  all  that  portion  of  the  intestinal 
canal  which  lies  within  the  abdominal  cavity, 
it  is  lined  exteriorly  to  its  mnscular  coat  by  a 
serous  membrane,  termed  the  periimutum^  whose 
functions  are,  however,  not  immediately  connected 
with  the  digesting  process. 

The  alimentary  canal  then  consists  essentially 
in  all  animals  of  a  mucous  membrane,  possessing 
living  powers  of  action,  and  secreting  juices  adapted 
to  the  solution  and  assimilation  of  the  food  ;  and 
of  a  muscular  coat,  superimposed  on  the  mucous 
membrane,  calculated  by  its  structure  to  regulate 
the  passage  of  the  nourishment,  in  the  several  stages 
of  its  descent. 

This  general  arrangement  admits  of  but  two  lead- 
ing modifications,  arising  out  of  tfaenatureofthesub- 
stances  upon  which  the  organs  are  calculated  to  act. 
In  those  animals  which  feed  upon  vegetable  matter, 
whatever  rank  they  may  otherwise  hold  in  the 
scale  of  beings,  the  digestive  organs  are  compli- 
cated and  voluminous  ;  while  they  are  shorter  and 
more  simple  in  every  carnivorous  species. 

In  carnivorous  animals  all  the  arrangements  are 
calculated  for  affording  the  food  a  ready  and  short 
passage:  the  two  orifices  of  the  stomach  are  placed 
opposite  to  each  other,  and  nearly  in  the  axis  of  the 
alimentary  cisnal :  while  in  the  herbivorous  species 
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these  parts  are  situated  nearer  to  each  other,  so  as 
to  render  the  stomach  almost  a  cul  desac.  In  car- 
nivorous animals,  the  length  of  the  intestines  sel- 
dom  exceeds  five  times  that  of  the  individual.  In 
herbivorous  animals  it  is  much  more  considerable. 
In  the  ram,  for  instance,  it  is  nearly  twenty-seven 
times  the  length  of  the  animal.  Besides  this  vast 
longitudinal  increase,  the  alimentary  canal  of  dif- 
ferent herbivorous  tribes  is  enlarged  in  lateral  di- 
mensions by  several  peculiar  arrangements.  The 
ruminating  families  have  three  very  ample  sacks, 
or  supernumerary  stomachs,  besides  that  in  which 
true  digestion  is  performed.  In  some  other  fami- 
lies, the  increase  of  surface  is  effected  by  a  dilata- 
tion of  the  large  intestines.  The  intestinal  canal  of 
those  animals  which  subsist  indifferently  upon  the 
products  of  both  kingdoms,  holds  a. middle  place 
between  that  of  the  carnivorous  and  herbivorous 
tribes.  In  the  human  subject  the  intestines  are 
about  six  or  seven  times  the  length  of  the  body. 

The  relation  thus  established  between  the  orga- 
nization of  the  alimentary  canal  and  the  food  upon 
which  it  is  destined  to  act,  is  suflBciently  evident. 
The  sum  total  of  changes  which  require  to  be 
effected  in  converting  animal  matter  into  chyle  is 
necessarily  smaller  than  that  by, which  the  ani- 
malizatron  of  vegetable  food  is  produced ;  at  the 
same  time  that  the  hard  and  unyielding  fibres  of  a 
plant  afford  much  more  resistance  to  the  living 
action  of  the  stomach.     The  proportion  of  chyle 
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also,  which  a  given  quantity  of  vegetable  food  can 
produce,  is  smaller  than  that  obtainable  from  a  like 
portion  of  animal  matter.  On  these  several  ac- 
counts it  becomes  necessary  that  vegetable  food 
should  remain  longer  in  the  intestines ;  and  also 
that  there  should  exist  a  reservoir  capable  of  con- 
tainrng  larger  portions  of  aliment  at  the  same  time. 

The  necessity  for  these  different  arrangements 
influences  considerably  the  outline  of  the  various 
animals  of  the  class  Mammalia.  The  carni- 
vorous animals  having  but  little  intestine,  are 
small  in  the  loins,  and  exhibit  less  protuberance 
of  the  abdomen,  while  the  swiftness  and  strength, 
requisite  for  the  capture  of  prey,  are  marked  by  a 
comparatively  broad  and  deep  chest.  Herbivorous 
animals  are  characterised  by  large  bodies,  and, 
with  a  few  exceptions,  by  a  smaller  developement 
of  chest. 

The  observations  here  detailed  on  the  structure 
of  the  intestines,  are  applicable  alike  to  all  orders  of 
animals,*  so  that  the  habits  of  an  unknown  species 
tnay  be  ascertained  by  dissection,  or  the  anatomy 
may  be  presumed  from  an  acquaintance  with  its 
manners.  Even  those  insects,  which  in  a  caterpillar 
state  feed  on  the  leaves  of  plants,  but  which,  when 
perfect,  suck  the  honey  of  flowers,  undergo,  during 

*  The  length  of  the  intestiDal  canal  in  proportionably  greater 
in  the  mammalia  than  in  the  other  classes,  and  diminishes  snc* 
cessifely  in  birds,  reptiles,  and  fishes.  In  some  of  the  rapacious 
fish,  it  is  even  shorter  than  the  body. 
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their  inetamorphoais,*  a  correspoodiog  change  in 
the  organization  of  their  intestinal  canal.  They 
thus  afford  a  beautiful  illustration  of  the  posi- 
tion that  the  phenomena  of  life  are  deductions 
from  the  physical  laws  of  matter;  and  that  the 
varieties  of  structure  in  the  several  organs  are  con- 
sequences of  the  properties  of  those  bodies,  with 
which  they  stand  in  immediate  connection. 

In  attempting  to  ascertain  the  various  circum- 
stances which  determine  the  existence  and  deve- 
Ippement  of  the  several  organs^  the  enquiries  of 
the  physiologist  are  necessarily  limited  to  those 
parts  whose  functions  and  utility  are  clearly  ap- 
preciated. Wherever  the  purposes  which  a  part 
fulfils  in  the  economy  are  imperfectly  understood^ 
its  connections  with  external  nature  are  no  less' 
obscure,  than  those  which  it  maintains  with  the  rest 

of  the  machine. 

> 

*  The  metamoiphosis  of  insects  is  a  very  curious  fact,  though 
BOW  faiiiiliarly  known  to  most  readers.  In  the  irst  ^ondidoto  of 
tbe  animars  existence,  which  is  termed  the  larra,  or  caterpHlftr 
atate,  insects  are  extremely  voracious ;  their  increase  in  size  is 
rapid,  and  their  alimentary  organs  greatly  predominate  in  tbe 
System.  **  Tout  est  estomac  (says  de  Tigny)  dans  une  larve,  de- 
puis  Tesoph^ge,  jusqq'sb  Tanos."  lb  the  last  or  perftict  state,  they 
take  lit  tie  or  no  sustenance:  the  intestinal  canal  dwindle*  iild 
gives  place  to  tbe  generative  organs^  which  now  assume,  tbe  mat* 
levy,  and  inftiiSAce  almost  exclusively  the  morale  of  the  aninaK 
In  the  most  noble  animals  there  takes  place  a  change  In  tbe 
ftinctional  force  of  organs,  and  a  revolution  of  instincts  and  habits, 
at  tbe  epoch  of  piiberty,  which  bears  some  f^int  dtkalogy  t6  the 
metamorphosis  of  i  nsects. 


J 
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Tbk  observation  applies  with  particular  force  to 
the  liver,  which,  though  an  oigan  of  great  siM, 
and  predominantly  influential  in  the  constitution, 
performs  functions  whose  necessities  are  by  no 
means  well  understood.  The  importance  of  this 
viscus  in  the  animal  economy  may  be  inferred  from 
its  early  developement  in  the  foetus,  and  front 
Its  universal  existence  in  every  animal  possessed 
of  a  heart.  Even  insects,  though  devoid  of  other 
.glands,  secrete  from  the  internal  surface  of  certain 
membranous  bags,  a  yellow  fluid,  apparently  equi* 
valent  to  bile. 

The  chemical  constitution  of  the  bile  has  been 
diligently  studied  and  is  well  understood  ;  but 
the  relations  of  its  elementary  constituents  to  iia 
operation  in  precipitating  the  chyle  are  not  thereby 
rendered  more~  intelligible.  The  bile  is  an  oily  or 
soapy  compound  of  a  greenish  yellow  colour,  of  a 
viscid  consistence  and  intensely  bitter  taste.  The 
oily  matter  it  contains  approaches  in  its  properties 
very  nearly  to  the  character  of  spermaceti ;  and  it 
is  held  suspended  in  the  fluid  by  a  very  large 
quantity  of  soda,  and  by  some  albuminous  matter 
having  a  strong  tendency  to  putrefaction.*  In 
wbaftmannerthis  alcaline  product  contributes  to  the 
formation  of  the  chyle  cannot  even  be  conjectured* 
Though  the  digestive  functions  are  deranged  by 
an  obstruction  of  the  gall  ducts,  though  flatulence 

and    dyspepsia  are  the    usual    concomitants    of 
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*  Fonrcroy. 
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jaundice,  yet  an  absolute  suspension  of  the  chylo- 
poietic  action  is  by  no  means  a  constant  conse-' 
quence  of  the  absence  of  bile  in  the  intestines. 
From  the  cathartic  effects  of  the  artificial  soaps, 
physiologists  have  been  inclined  to  consider  the 
bile  as  the  natural  stimulus  of  the  intestines  ;  and 
there  seems  some  reason  for  the  supposition,  since 
the  presence  of  an  unusual  quantity  of  this  fluid 
in  the  alimentary  canal  increases,  in  an  inordinate 
degree,  the  force  of  the  peristaltic  motion.  The 
early  developement  of  the  liver  in  the  foetal  eco- 
mony,at  a  time  when  the  functions  of  the  intestinal 
canal  are  in  abeyance,  and  thi^  organ,  as  a  part  of 
the  alimentary  system,  is  perfectly  useless,  has  led 
the  French  physiologists  to  imagine  that  it  is  in 
some  way  connected  with  the  maintenance  of  the 
peculiar  healthy  constitution  of  the  blood.  The 
great  size  of  this  organ  likewise  adds  probability 
to  the  hypothesis,  since  it  is  much  larger  than 
would  suffice  for  the  mere  formation  of  the  bile, 
which  in  quantity  is  perhaps  inferior  to  the  saliva. 
The  liver,  especial  1^^  that  offish,  is  a  viscus  abound- 
ing in  oil;  and  the  quantity  of  carbon  and  hydrogen 
which  this  substance,  as  well  as  the  constituents 
of  the  bile,  contains,  seems  to  warrant  the  suppo- 
sition that  these  elements  are  abstracted  from  the 
blood  in  that  organ.  It  will  be  stated  in  a  future 
page,  that  the  abstraction  of  carbon  from  the  blood 
is  the  immediate  function  of  the  lungs,  and  that  this 
function  is  momentarily  essential  to  life.  In  the  foetus 
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thedecarboDiziog  process  has  notcounneaced  in  the 
lungs ;  and  it  is  not  impossible  tbst  the  large  sise  of 
the  foetal  liver  may  arise  from  the  activity  of  that 
viscus,  as  vicarious  to  the  respiratory  organs.  But 
that  the  liver  really  does  operate  this  change  upon 
the  blood,  is  by  no  means  proved.  There  is,  however, 
thisadditionalargumentinfavourofthesupposition, 
that  it  is  the  only  gland  which  receives  the  mate- 
rials of  its  supply  from  the  veinous  system^  whose 
blood  is  characterised  by  a  superabundance  of  car- 
bon. The  Greek  physicians  attributed  to  the  liver 
a  large  share  in  the  manufacture  of  the  blood  ;  and 
its  extensive  influence  in  the  constitution  is  cer- 
tainly not  compatible  with  its  limited  action,  as 
one  of  the  chylopoietic  viscera.  But  before  the 
French  theory  can  be  admitted  as  more  than  mere 
conjecture,  there  is  one  point  essentially  necessary 
to  be  proved,  which  is,  that  secretion  is  performed 
by  a  selection  of  the  elements  of  the  blood,  and 
does  not  consist  in  changes  effected  in  the  entirt 
nufss  of  fluids  upon  which  the  glands  operate. 

The  utility  of  the  pancreatic  fluid  in  the  busi^ 
ness  of  digestion,  is  still  less  obvious  than  that  of 
the  bile.  It  is  a  transparent  liquid  very  closely 
resembling  saliva,  and  on  this  account  has  been 
most  absurdly  supposed  a  contrivance  for  diluting 
the  bile.  In  man,  and  in  many  of  the  mammalia, 
there  exists  an  appendage  to  the  liver  called,  the 
gall  bladder^  expressly  formed  to  accumulate 
and  concentrate  the  bile  (by  absorbing  its  watery 
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parts)  during  that  time  when  the  duodenum  and 
stomach  are  empty  ;  and  which  pours  its  contents 
into  the  intestine  at  the  period  when  the  bowel  is 
distended  by  chyme.  The  co*existence  of  an  oiigan 
to  concentrate  and  another  to  dilute  the  bile,  is  a 
manifest  absurdity. 

The  pancreas  is  not  a  gland  of  very  general  oc- 
currence in  animal  systems;  it  does  not  formally 
exist  in  any  known  family  of  fish,  except  the 
shark  and  the  skate ;  in  the  other  fish,  however, 
there  exists  a  complex  cluster  of  organs  called  the 
pyloric  caeca,  that  elaborate  a  fluid,  which  natu* 
ralists  have  deemed  analogous  to  the  pancreatic 
secretion. 

Connected  with  the  digestive  apparatus  in 
situation,  is  the  spleen,  an  organ  whose  functions 
are  wholly  unknown.  It  exhibits  no  irritability, 
it  has  no  excretory  duct,  nor  has  any  thing  satis- 
factory been  discovered,  respecting  its  ultimate 
structure.  Its  existence  is  exclusively  confined 
to  the  animals  of  the  class  mammalia;  andamongsf 
these,  it  exhibits  many  varieties  of  siee,  shape, 
colour  and  situation. 

As  these  data  admit  of  but  few  legitimate  con- 
clusions, the  hypotheses  concerning  the  functions 

« 

of  the  spleen  have  been  proportionately  numerous. 
For  explanations  of  phenomena  abound,  in  the 
ratio  of  the  real  obscurity  of  the  subject  to  be 
explained,  exactly  as  specifics  are  numerous  when 
the  disease  if  incurable.    The  spleen  was  by  the 
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aacitfitt  eomidered  as  secretiDg  the  utra  iiii$^  thai 
imi^inary  humour,  which  figured  so  largely  in  the 
Galeutc  physic;  it  has  by  the  moderns  been 
d^eifteda  cushion  for  the  repose  of  the  stomachy 
^nd  it  has  with  more  probability  been  regarded  as 
a  diirerticulum  for  receiving,  during  the  quiescent 
state  of  the  stomach,  a  quantity  of  blood,  necea« 
sary  to  its  increased  vitality,  during  the  activity  of 
its  function:  some  authors  have  im^ned  the 
spleen  to  be  ancilary  to  the  hepatic,  rather  than 
the  gastric  circulation.  Latterly  experiments  have 
been  conducted  with  a  view  to  prove  that  the 
apleen  ts  the  seat  of  that  absorption  by  which  the 
fltitd  contents  of  the  stomach  are  carried  info  the 
system ;  but  no  satisfactory  result  has  thus  been 
obtained.  The  spleen  has  been  alsoremoved  for  the 
purpose  of  discovering  its  ftinctions ;  sometimes 
the  animal  has  appeared  to  suffer  little  from  the 
injury;  at  other  times  digestion  has  been  impaired 
by  the  operation  ;  but  no  constant  consequence 
has  followed  from  this  experiment. 


Of  iht  Circulating  and  Respiratory  Syitem.  . 

The  fluids  of  all  organized  beings  appear  to  be 
-contained  in  vessels ;  and  they  are  with  a  v^ry 
few  exc^ionsi,  preserved  in  a  state  of  more  or  l^s 
mpid  motion.  In  the  simpler  organizations  tb^ 
motion  is  derived  exclusively  from  the  irritability 
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of  the  vessels  themselves.  The  vegetable  tribes, 
for  instance,  circulate  the  sap  on  which  they  are 
nourished  by  this  force,  which  is  called  into 
itction  by  the  stimulus  of  a  warm  atmosphere  : 
the  permanence  of  their  vital  constitution  allow- 
ing of  occasional  remissions  of  living  function, 
their  circulation  may  safely  be  trusted  to  a  cause 
thus  accidental  and  intermitting.  The  sap  flows 
during  the  warmdays  of  summer,  is  checked  during 
the  night  season,  and  is  wholly  suspended  during 
the  *w inter,  without  endangering  the  existence  of 
the  plant. 

The  animal  circulation, on  the  contrary,  requires 
to  be  continued  unremittingly,  from  the  first  mo- 
ments of  foetal  existence  until  the  last  pulse  of 
life;  and  a  suspension,  but  for  a  few  minutes,  is  in 
the  higher  families  fatal  to  the  individual. 

The  complicated  nature  of  the  animal  orga- 
nization, and  the  variety  of  position  into  which  its 
parts  are  thrown,  afford  likewise  powerful  obstacles 
to  the  free  passage  of  fluids  through  their  vessels, 
and  these  two  causes  necessitate  the  existence  of 
an  heart  or  embolus,  whose  exalted  energy  shall 
give  impetus  to  the  circulation,  and^res^rve  un- 
abated the  flow  of  the  blood  to  all  parts  of  the 
syrtem. 

The  circulating  system  of  the  higher  orders  of 
animals,  in  which  it  is  most  perfectly  developed, 
consists  of  the  arteries,  veins,  and  lymphatics  ;  of 
vhich  the  two  last  may  be  considered  as  forming 
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ooe^system,  while  the  arteries  constitute  another. 
If,  for  the  sake  of  perspicuity,  each  of  these  sys- 
tems be  considered  as  a  single  vessel,  the  circulat- 
ing apparatus  may  be  represented  as  a  reservoir, 
consisting  of  an  heart,  artery  and  vein,  joined  con- 
tinuously and  in  a  circle  with  each  other.  Through 
this  circle  the  blood  moves  in  an  endless  succes- 
sion,  giving  off,  at  every  revolution,  a  quantity  to 
the  secreting  and  nutritive  vessels, from  the  arterial 
side,  and  receiving  the  products  of  absorption  and 
digestion  on  the  veinous. 

Between  the  termination  of  the  vein  and  the 
comniencement  of  the  artery,  is  placed  the  heart. 
This  is  an  hollow  muscle,  containing  at  least  two 
chambers,  termed  an  auricle  and  a  ventricle ;  and 
provided  with  a  valvular  apparatus  for  preventing 
the  reflux  of  the  blood  at  the  moment  of  con-, 
traction.  In  this  arrangement,  the  auricle  cor- 
responds with  the  vein,  and  the  ventricle  with  the 
artery.  As  soon  as  sufficient  blood  has  flowed 
from  the  vein  to  distend  the  auricle,  it  contracts, 
and  forces  its  contents  into  the  ventricle,  and  the 
ventricle,  in  its  turn  distended,  contracts  also,  and 
propels  the  blood  forward  into  the  artery  ;  the 
movements  of  the  two  chambers  are  therefore 
alternate. 

The  impetus,  which  the  blood  receives  from  the 
contraction  of  the  ventricle,  slightly  distends  the 
arterial  system,  to  its  remotest  branches:  the  elastic 
Qoat  of  these  vessels  yields  u  nder  the  pressure ;  bu  t  re- 
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assumes  its  former  diameter  as  soon  as  that  pressure 
ceases ;  the  existence  of  valves  at  the  orifice  of 
the  aorta,  or  trunk  of  the  arterial  system,  prevents 
regurgitation  into  the  heart,  and  a  quantity  of 
blood  is  consequently  expelled  through  the  mi- 
nute branches  of  the  system,  equal  to  that  which 
was  received  from  the  ventricle. 

The  causes  of  propulsion,  which  carry  the  blood 
beyond  this  point  of  the  circulation,  are  not  ac- 
curately appreciated  :  it  seems  however  probable 
that  when  that  fluid  arrives  in  the  minute  capil- 
lary system,  it  is  no  longer  under  the  dominion 
of  the  heart,  since  the  beating  of  a  pulse  is  not 
perceptible  in  these  organs.  It  appears  most 
consonant  to  analogy,  to  attribute  the  ulterior 
progress  of  the  blood  to  the  living  energy  of  the 
capillaries,  exerted  partly  by  a  movement  of  their 
sides,  approaching  to  the  nature  of  muscular 
motion,  and  partly  perhaps  by'an  absorbent  power 
in  the  orifices  of  the  veins.  However  this  may  be, 
the  larger  veins  are  perfectly  passive ;  the  blood 
being  propelled  through  them  by  the  vis  a  tergo, 
occasioned  by  new  quantities  of  fluid  entering 
thrir  orifices.  On  this  account  the  veins  are  pro- 
vided with  valvular  duplicatures  of  their  innermost 
coat,  wherever  there  is  danger  that  by  forming  long 
columns^ /the  weight  of  the  fluid  should  impede 
the  circulation. 

Such  in  the  most  perfect  abstraction  is  the  cir- 
culating system  of  animals  ;  but  it  admits  of  some 
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curious  modifications  in  the  different  classes,  oc- 
casioned by  the  subservience  of  this  function  to 
that  of  respiration. 

It  is  a  general  fact  that  every  living  being  re- 
quires to  be  placed,  directly  or  indirectly,  in  contact 
with  atmospheric  air.  In  the  more  noble  animals 
its  action  is  of  incessant  urgency,  and  its  absence 
even  for  a  few  seconds,  is  sufficient  to  suspend 
animation.  The  nature  of  the  changes  effected 
upon  living  tissues  by  this  agent,  has  not  been 
fully  investigated  ;  but  it  should  seem,  as  if  every 
living  solid,  virhen  brought  into,  contact  with 
atmospheric  air,  is  liable,  in  a  greater  or  less 
degree,  to  alter  its  constitution,  and  to  be  reci- 
procally affected  itself.  Many  of  the  simplest 
animal  species  act  upon  the  air  by  their  whole 
surface,  and  have  no  organ  exclusively  appro- 
priated to  respiration.  But  vegetables  in  general, 
and  allthe  higher  orders  of  animals,  breathe  through 
specific  organs,  which,  in  plants,  are  the  leaves,  and 
in  animals  the  lungs  or  gills*  Many  experiments 
have  proved  that  the  same  changes  which  result 
from  respiration,  are  produced  in  a  lower  degree 
by  the  external  surfaces  of  the  soft  skinned 
animals;  and  Spallanzani found  that  reptiles,  when 
deprived  of  their  lungs,  still  operated  a  similar 
alteration.  Hence  it  should  seem  that  the 
existence  of  a  local  organ  of  respiration  depends 
rather  upon  relations  of  quantity,  than  upon  any 
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thing  peculiar  in  its  function,  which  is  necessary 
to  existence. 

The  respiratory  process  in  all  oi^nized  beings, 
consists  in  an  action,  exerted  by  the  air  upon  the 
circulating  fluids;  by  which  a  mutual  change 
takes  place  in  their  constitution.  In  the  red-blood- 
ed animals,  this  change  is  evident  to  the  senses. 
A  very  superficial  observation  is  necessary  to 
detect  a  material  difference  in  the  blood,  which 
flows  from  an  artery,  and  that  which  proceeds 
from  a  vein,  when  either  of  these  vessels  are 
wounded.  The  former,  to  omit  other  distinctions, 
is  of  a  brilliant  vermilion  colour ;  while  the  latter 
has  a  deep  purple  hue,  approaching  to  black  :  a 
closer  inspection  demonstrates  that  the  changes 
which  this  difference  implies,  take  place  during  the 
performance  of  functions  in  the  minute  capillary 
vessels,  which  unite  the  arterial  and  veinous 
systems  ;  the  purple  blood  becoming  vermilion  in 
the  capillaries  of  the  lungs,  and  r^aining  its 
darker  hue  in  those  of  the  rest  of  the  system. 

It  is  shewn  by  numerous  facts  and  experiments, 
that  the  purple  veinous  blood,  if  by  any  means  it 
find  a  passage  intd  the  arterial  side  of  the  cir- 
culation, is  a  deadly  poison,  striking  with  palsy 
every  organ  to  which  it  gains  admission.  Ac- 
cordingly anatomy  demonstrates  that  the  lungs 
are  not  nourished  by  the  blood,  which  circulates 
through  them  for  the  purpose  of  respiration,  but 
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have  appropriate  natritire  arteries,^  tike  other 
oi^na. 

The  more  or  leaa  urgent  necessity  for  this 
aSration  of  the  blood,  determines  at  once  the 
relations  of  the  circulating  and  respiratory  ap- 
paratus. In  all  i>eings,  endowed  with  a  common 
centre  of  circulation,  respiration  is  performed  by  a 
local  organ,  so  placed,  with  respect  to  the  heart,  as 
wholly  or  partially  to  aerate  the  blood  at  each  cir- 
culation ;  the  utility  of  this  organ  depending 
immediately  upon  the  possibility  of  bringrng  all 
the  blood  In  succession  to  one  central  point  in 
the  circulation.  Thus  the  leaves  of  vegetables, 
which  have  no  centre  of  circulation,  are  attached 
to  every  gem ;  and  insects,  whose  fluids  may  be 
considered  as  stagnant,  are  supplied  with  air  vessels 
which  permeate  all  parts  of  the  body  ;  the  re- 
spiratory and  circuhiting  functions  being  reversed 
in  these  animals. 

The  degree  of  aeration,  which  thenutritivefluids 
of  different  animals  require,  is  connected  with  the 
quantityandactivityoftheir  general  functions;  and 
more  especially  with  that  of  muscular  motion. f 

mt    »— w^— ■  ■»        11  11   I    m !■■     lyiii,    ■!■ II ■  I   »        I    I  '     "m 

*  The  bnmchial  arteries. 

» 

t  L*bi8toire  dee  rapports  qu'on  observe,  dans  les  divers  ani- 

maaz,  eotre  les  qaaiitit4t  de  leur  respiration,  et  T^nergie  de  lenrs 

.  foraas  BMtiioes,  est  aas  des  pins  belles  d^oMMisliations  qve  Tatia- 

tosria  osaiparte  poiase  fearair  i  une  th^rie  physiologiiqne ;  en 

m^ne  tenia  qn'elle  est  nne    des   pins  belles  applications  de 

eette  Matonie  conpar^e  A  rhistoire  naturelle. 

Cuvier  U^mks,  T.  iv.  p.  601. 
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The  muscular  and  nervous  tissues  are,  of  all  parts, 
the  most  abundantly  supplied  with  blood  ;  and  ia 
proportion  as  these  systems  are  developed,  ihesum 
total  of  blood  is  increased,  and  the  necessity  for  a 
more. powerful  and  voluminousorgan  of  respiration 
is  rendered  more  urgent. 

Of  all  animated  creatures,  birds  possess  the 
most  extensive  powers  of  loco-motion.  Being 
heavier  than  the  air,  they  cannot  remain  suspended 
in  that  fluid  without  an  exertion  of  muscular 
force,  that  far  eitceeds  the  greatest  energies  of  the 
brute  creation.  The  respiratory  organs  of  birds 
are  therefore  the  most  completely  developed.-  In 
addition  to  their  lungs,  they  are  furnished  with  air 
cells,  which  occupy  the  great  cavities  of  the  body, 
and  their  bones  instead  of  being  filled  with  marrow- 
contain  air.  This  arrangement  not  only  tends  to 
lessen  the  specific  gravity  of  the  animals,  a$ 
authors  have  assumed,  but  facilitates  respiration, 
and  prevents  the  necessity  for  too  frequent  in- 
spiration during  the  rapidity  of  flight. 

Next  to  birds,  man  and  the  viviparous  quad- 
rupeds enjoy  the  greatest  muscular  power  ;  their 
organ  of  respiration  is  perfect ;  but  they  have 
nothing  in  their  structure  analogous  to  the  air 
cells  of  birds. 

These  two  classes  of  beings  embrace  all  the  hot- 
blooded  animals,  whose  temperature  is  permanently 
above  that  of  the  medium  in  which  they  live  : 
the  perfection  of  their  respiratory  organ  consists 
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in  its  being  so  connected  with  the  vascular 
system,  as  to  receive  the  whole  mass  of  blood  at 
every  circulation. 

For  this  purpose  they  are  provided  with  a  double 
heart,  and  the  circulation  through  the  lungs  is 
distinct  from  that  through  the  rest  of  the  body. 
There  are  in  fact  two  circulations,  the  pulmonary 
and  the  systemic  ;  the  pulmonary  circulation  is 
placed  between  the  termination  of  the  systemic 
veins,  and  the  commencement  of  the  systemic 
arteries,  and  is  governed  by  the  right  side  of  the 
heart.  The  blood  is  received  from  the  systemic 
veins  by  the  right  auricle,  and  is  impelled  by  the 
auricle  into  the  right  ventricle,  and  thence  through 
the  pulmonary  artery  into  the  lungs,  where  it  is 
subjected  to  the  influence  of  the  air.  The  pul- 
monic veins  receive  the  blood  thus  aerated,  and 
convey  it  to  the  left  auricle.  The  systemic 
system,  beginning  at  the  left  auricle,  is  continued 
through  the  left  ventricle  to  the  systemic  arteries, 
and  thence  by  the  veins,  round  again  to  the  right 
«ide  of  the  heart,  to  begin  a  new  circuit.* 

By  this  arrangement  of  the  circulating  and  re- 
spiratory organs,  not  a  drop  of  blood  finds  its  way 
into  the  systemic  arteries,  without  being  aerated. 
In  cases  of  suffocation,  when  the  blood,  in  per- 
meating the  pulmonary  vessels  receives  no   in- 


'  *  The  motions  of  the  two  sides  of  the  heart  are  isochronous ; 
the  auricles  first  contracting  together,  and  then  the  Tentricles. 
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fluence  from  the  air,  but  is  returned  purple  to  the 
left  side  of  the  heart,  the  vital  functions  are  im- 
mediately suspended. 

The  vitality  of  reptiles  is  not  so  closely  de- 
pendent on  the  presence  of  air ;  their  respira- 
tion is  therefore  imperfect.  The  heart  in  these 
animals,  though  differently  constructed  in  the 
different  families  of  the  order^  is  in  all  so  con- 
stituted as  to  perform  the  functions  of  a  single 
organ.  The  pulmonary  arteries  do  not  form  a  cir- 
culation apart  from  that  of  the  general  system,  but 
arise  from  the  aorta.  Instead  therefore  of  recei  v  i ng 
the  v^hole  blood  at  each  circulation,  the  lungs  act 
only  upon  a  small  portion ;  and  this  portion,  after 
traversing  the  pulmonary  tissue,  is  carried  back  by 
the  pulmonary  veins  into  the  veinous  system,  where 
mixing  with  the  purple  stream^  it  confers  upon  the 
mass  an  imperfect  degreeof  aeration  ;greaterorle8S, 
according  as  the  pulmonary  artery  bears  a  larger  or 
smaller  proportion  to  the  aorta,  from  which  it 
proceeds. 

The  muscular  energy  of  these  animals^  like  the 
aeration  of  their  blood,  is  inferior  to  that  of  the 
mammalia.  Even  the  snakes,  whose  motions  are 
occasionally  rapid  and  violent,  are  incapable  of 
long  continued  e^ertion^  without  extreme  con- 
sequent exhaustion;  and  on.  this  account  they 
make  but  a  feeble  resistance  when  attacked  im- 
mediately after  having  bunted  down  and  swal- 
lowed their  prey. 


ORGAKS    AND    FUNCTIONS.  133 

In  fifth  the  heart  is  a  single  organ ;  but  it  differs 
trom  that  of  the  teptiles  in  corresponding  exclu « 
sively  to  the  pulmonary  system.  The  whole 
blood,  which  passes  fix)m  the  systemic  veins  into 
this  cMgan,  is  propelled  through  the  pulmoMry 
artefy  into  the  gills ;  and  the  pulmonary  rein* 
uniting  into  one  truiik  form  the  aorta,  through 
wbieh  the  blood  tows  by  the  impetus  it  has  al- 
ready acquired,  and  without  the  intervention  of 
a  second  or  left-sided  heart. 

The  respiratory  mechanism  in  fish  is  therefore 
perfect,  all  the  blood  passing  the  gills  at  each  cir- 
culation ;  but  the  aeration  it  receives  in  those  or- 
gans is  not  proportionately  extensive.  Immersed 
in  water,  the  gills  are  capable  of  exerting  an  action 
on  thoae  small  portions  only  of  air  which  that  fluid 
can  hold  dissolved.  The  effect,  therefore,  must 
be  much  smaller  than  when  the  respiratory  organ 
is  placed  in  immediate  relation  with  the  atmo- 
sphere itself.  On  this  account  the  function  can- 
not be  estimated  as  very  high ;  and  the  muscular 
energy  of  the  animal  corresponds  with  this  calcu- 
lation. The  specific  gravity  of  fish  being  nearly 
aqual  to  that  of  the  fluid  which  they  inhabit,  their 
movements  are  performed  with  the  exertion  of  but 
littleforce:  yet  the  largest  fish  are  speedily  exhaust- 
ed^when  forced  to  put  forth  their  whole  strength  in 
the  attempt  to  escape  fi'om  the  angler's  hook.* 


•^mm^f^ 


*  The  whale  tribe,  whose  strength  is  so  formidable,  it  must 
be  reaienibered,  belong  to  the  dasi  manaalia,  and  enjoy  a  per* 
feet  respiration. 


136  THE    COMBINATION    OF 

« 

Analogies  of.  function  are  less  easily  traced  in 
the  lower  classes  of  anioials.  The  respiratory  or- 
guns  of  the  more  perfect  moUusca  resemble  those 
offish:  the  respiration  of  insects  must  be  rated 
very  high,  and  commensurate  with  their  exten- 
sive powers  of  motion  ;  since  the  air  vessels  which 
pernoeate  their  bodies  place  almost  every  particle 
of  their  substance  in  contact  with  the  atmosphere. 
Spallanzani  affirms  that  caterpillars  consume  as 
much  air,  in  a  given  time,  as  frogs ;  and  butterflies 
much  more  than  either.^ 

The  relation  ^between  respiration  and  muscular 
motion  is  observable  even  amongst  individuals 
of  the  same  species :  the  strongest  animals  have 
generally  the  largest  chests.  More  air  also  is  con^ 
sumed  during  great  exertions  than  while  the  body 
IS  at  rest ;  and  death  by  suffocation  is  followed 
by  a  complete  exhaustion  of  muscular  irritability. 

The  mechanism  of  the  respiratory  function 
admits  also  of  some  varieties,  influenced  by  the 
relation  of  the  animal  to  the  respired  air. 

The  structure  of  the  lungs  in  the  animals  which 
breathe  air  directly  from  the  atmosphere,  is  formed 
by  an  union  of  the  pulmonary  vessels,  the  bron- 
chial vessels,  and  the  ramiflcations  of  the  wind- 
pipe. In  the  gilled  animals  the  latter  system  is 
totally  wanting ;  because  the  gills  floating  in  water, 

■  I    mm^i^^mm  ■  ■         '    ■  ■  ■    I  I      ■     ■  — — ■^w^— ^^i^i— ^i^ 

*  Rappprts  de  j'air  avec  les  6tres  organiz^s^  redig^s,  par  J* 
Stnebier. 
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and  abstracting  from  it  the  element  of  respirationi 
stand  in  no  need  of  such  an  apparatus. 

In  the  animals  of  high  respiratory  powers  the 
divisions  of  the  wind-pipe  are  exquisitely  minute, 
and  the  air-cells  consequently  numerous ;  their 
aggr^fate  surface  is  perhaps  greater  than  that  of 
the  whole  body.  The  general  appearance  of  the 
oi^n  is  cellular  and  spongy.  In  the  coid-blooded 
animals,  on  the  contrary,  the  lungs  are  vesicular, 
consisting  of  much  larger  divisions,  and  affording 
a  surface  proportionately  smaller  for  the  contact 
of  the  atmosphere. 

In  the  class  mammalia  the  cavity  of  the  chest 
is  totailv  excluded  from  the  external  air,  and  it  is 
separated  from  the  abdomen  by  a  broad  muscle 
called  the  diaphragm,  whose  movements  tend  to 
^enlarge  and  contract  alternately  the  size  of  that 
cavity.  When  the  chest  is  thus  dilated  by  the 
contraction  of  the  diaphragm,  a  vacuum  would  be 
formedt  if  the  external  air  rushing  down  the  wind- 
pipe did  not. expand  the  lungs,  and  reestablish  the 
equilibrium.  When  the  diaphragm  again  relaxes, 
the  elasticity  of  the  walls  of.  the  chest,  and  the 
pressure  of  the  abdominal  muscles  expel  the  su- 
perfluous air,  and  force  the  lungs  to  resume  their 
former  collapsed  condition.  By  the  alternation 
of  these  movements  a  continued  supply  of  air  is 
brought    to    the  blood,    during    its    circulation, 

through  the  pulmonary  vessels.* 

■  -----■-       '  —  — - 

*  paii&  les  io^pirations  ordinal  ret,  qai  se  fool  doucement  et 
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In  certain  di9ea0e8,  aftd  under  the  pressure  of 
great  exertions,  when  it  becomes  necessary  to 
make  a  deeper  inspiration,  tbe  capacity  of  the 
chest  may  be  still  further  dilated  by  an  increase  of 
its  diameter,  from  the  spine  to  tbe  breast  bone. 
This  is  effected  by  the  action  of  every  mtxscie 
capable  of  elevating  the  ribs.  The  laboured  con- 
tractions of  these  organs,  in  cases  of  extreme  dys* 
pnoea,  impress  a  very  marked  character  of  distress 
and  agony  upon  the  patient. 

The  respiration  of  birds  is  effected  by  a  mecha- 
nism,  in  some  respects  similar  to  that  described  in 
the  last  paragraph.  In  order  that  the  air  may  have  a 
free  passage  to  the  air-cells,  distributed  through  all 
the  cavities  of  the  body,  the  lungs  are  pierced  by 
several  holes.  No  change  in  their  contained  air  can 
therefore  be  effected  by  the  dilation  of  their  cells — 
a  diaphragna  is  consequently  useless,  and  does  Hot 
exist;  and  inspiration  is  effected  by^  movement 
of  the  chest  itself,  which  is  of  a  very  large  size. 
In  the  act  of  respiration,  the  thorax  is  elevated 
by  its  muscles,  and  the  abdominal  cavity  is  pro- 
portionately enlarged :  a  vacuum  is  thus  formed, 


sans  effort,  le  diapliragnie  agit  presque  seuU  et  ta  contraction 
est  toffiaante  d  pen  de  chose  pr^s,  pour  aogmenter  conTenable- 
ment  la  capacity  de  la  poitrine* 

Cutner  LefonSf  T.  iv.  p.  867, 
Cavieralaoteadiestbtttexpiraiion  ia  asaisied  hy  the  elasticity 
oftheair-tnbes;  and  Iqr  a  nuMcuiar  coDlFactimi  of  their  coats ; 
but  tbe  fact  cannot  be  tried  bj  4be  test  of  experiment,  and  does 
not  appear  necessary  to  the  explanation  of  the  phenomena* 
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and  the  external  a^r,  rushing  throi^h  the  wind- 
pipe, permeates  the  lui^,  and  passes  forward  into 
the  abdominal  air*cells.  The  subsequent  depres* 
^ion  of  the  chest«  by  squeeaing  the  sbdomiMl 
cells,  forces  a  current  back  tbrougli  the  lungs;  and 
thus  their  air  is  perpetually  renewed,  and  the 
aeration  of  the. blood  effectually  secured** 

The  respiration  of  frogs  is  effected  by  a  process 
precisely  similar  to  that  of  deglutition :  a  mouthftil 
of  air  being  first  swallowed  and  then  returned  baek 
i^in  by  the  pressure  of  the  abdomioal  muscles. 
The  animal  is  suffocated  if  his  mouth  be  forcibly 
kept  open,  because  deglutition  is  impossible  in  tiMt 
condition;  the  fit>g  therefore  breathes  with  the 
jaws  accurately  dosed,  and  inspires  only  through 
the  nostrils. 

The  respiratory  organs  of  insects,  it  has  already 
been  stated,  are  diffused  througbout  ev^y  part  of 
th^r  body.  They  commuaicate  with  the  extern 
nal  atmosphere  through  tracheae,  which  open  on 
each  side  of  the  animal  at  the  several  joints  of  the 
abdomen.  When  any  of  these  orifices  are  stopped 
with  oil,  the  parts  which  they  supply  witk  sir 
become  paralytic.  The  crustaceoM  animals  sre 
provided  with  regular  luugs  or  gills. 

The  importance  of  respiration  was  not  over- 
looked by  the  ancients:  but  the  nature  of  its 
specific  resulto  eoukl  alone  be  appreciated  through 
the  assistance  of  modern  experimental  investiga- 


*  Cavier.  John  Bell. 
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tions.  The  language  of  antiquity  is  strongly  tinc- 
tured with  a  philosophy  in  which  air  plays  a 
most  conspicuous  part.  Hippocrates  observes 
-that  air  forms  a  portion  of  the  nourishment  of  the 
body,  and  is  the  pabulum  of  fire.  He  infers  like-^ 
wise  its  presence  in  water  as  necessary  for  the 
support  of  life  to  the  aquatic  tribes  ;*  a  fact  that 
.was  first  demonstrated  by  Boyle,  through  the  in- 
strumentality of  the  air-pump.  With  this  appa- 
ratus Boyle  further  proved  that  the  same  portion 
of  air  would  not  serve  indefinitely  for  the  respira- 
tory function  ;  but  that  animals  died  if  it  were 
not  rapidly  renewed.  This  fact  he  attributed  to 
a  change  in  the  mechanical  properties  of  the  air, 
which  unfitted  it  for  respiration  ;  but  later  writers, 
by  an  happier  conjecture,  refefrred  it  to  some  un^ 
known  alteration  of  its  chemical  composition. f 

From  the  time  of  Willis  and  Mayow,  notwith- 
standing  that  the  period  includes  the  labours  of 
Haller  and  Boerhaave,  no  increase  of  knowledge 
was  obtained  on  the  subject  of  respiration  ;  until 
Priestley  and  Scheele,  by  their  immortal  discoveries 
in  chemistry,  threw  a  burst  of  day  over  the  whole 
horizon  of  science,  and  caused  a  revolution  in  al- 
most every  branch  of  natural  philosophy.  By  the 
experiments  of  these  authors,  and  of  their  fellow 

wvtvfACcr9§, 

Hippocr.  de  FlaU 

t  Willis.    Meade  on  the  Plague,  Chap  II.    Mayow,  &c. 
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labcKH^rs,  Lavoisier,  Black,  BerthoUtt«  &c«  &c. 
the  atmosphere  was  found  to  contain  two  invisible 
elastic  fluids,  of  which  one  only  (oxygen)  is  ca- 
pable^ of  supporting  life,  and  of*  maintaining 
fire.  The  oth^r  portion  (nitrogen  or  azote)  pro- 
duces, when  breathed  alone,  -  immediate  suffoca- 
tion.* This  analogy  between  life  and  fire,  so 
long  the  subject  of  metaphor,  was  found  to  be  ibe 
more  just,  inasmuch  as  in  both  processes  the 
oxygen  combines  with  carbon,  and  produces  car- 
bonic acid. 

Since  the  period  of  these  discoveries,  the  sub- 
ject has  been  more  minutely  examined  by  a  mul- 
titude both  of  chemical  and  of  pbysiologcal  expe- 
rimentalists ;  but  with  a  success  by  no  means 
proportionate  to  the  zeal  and  ability  employed  in 
the  examination.  In  everything  that  concerns 
vital  action,  there  are  so  many  points  to  consider, 
so  many  discounts  and  allowances  to  be  made, 
before  the  result  of  experiments  can  be  obtained 
with  purity  and  precision,  that  almost  every  writer 
ha^  given  a  different  sqm  total  to  his  labours* 
The  chemist  is  not  necessarily  a  good-physiologist, 
nor  the  physiologist  an  accurate  experimenter; 
so  that  it  is  rare  to  find  apersoa  uniformly  well 
qualified  to  discuss  the  questions  which  arise  in 
these  investigations.     But  as  ev^y  one  relies  on 

*  Besides  oxygen  and  azote,  the  atmosphere  contains  about 
9^of  carbonic  acid,  which,  however,  in  that  state  of  dilution, 
does  not  effect  respiration. 
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his  own  obierTatioot,  theories  have  been  formed^ 
byatiiAme^f  inductioD,  from  the  partial  results 
of  individtial  enquiry,  by  almost  every  author 
wko  baa  written  on  the  subject.  Tbe  more,  there- 
fore, it  has  been  laboured,  the  greater  hat  becotoe 
the  necessity  for  reputing  experiments,  and  the 
more  vexatious  the  loss  of  time  occupied  in  clear- 
ing  the  ground,  preparatory  to  the  erection  of 
n«wer  edifik^es. 

All  writers  are  agreed  that  the  principal  end  of 
respiration  is  the  abstraction  of  carbon  from  the 
blood,  which  is  expired  in  combination  with  the 
oxygen  of  the  atmospheric  air,  under  the  form  of 
carbonic  acid — ^biit. 

It  is  diaputed  whether  the  oxygen  be  absorbed 
into  the  blood,  and  the  combination  with  carbon 
effected  within  the  vessels  ;  or  whether  tbe  car- 
bon is  secreted,  and  the  combination  effected  in 
tbe  air-cells.* 

It  has  likewise  been  debated  whether  other' 
chemical  combinations  may  not  take  place  in  the 
lungs.  The  early  chemists,f  in  examining  this 
subject,  conceived  that  more  oxygen  disappears 
during  respiration,  than  is  sufficient  for  the  forma* 
tion  (^the  carbonic  acid,  resulting  from  the  opera- 
tion; and  this  they  thought  was  expended  in 
uniting  with  hydrogen,  and  forming  water,  which, 
as  they  taught,  is  exhaled  in  the  form  of  moisture. 


*  Ellis  on  respiration.  f  Crawford.    LaToisior.    DaTj. 
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i«atef  writers,  though  not  agreed  upoo  the  re- 
lative.proportioD  of  oxygen  and  carboaic  acid,  are 
disposed  to  doubt  that  any  combinatioD  takes 
place  between  the  oxygea  of  the  air  and  the  hy« 
drogen  of  the  blood.*  But  the  French  phystolo- 
gists,  with  Cuvier  at  their  head,  still  maintain  the 
opinions  of  Lavoisier  on  this  subject. 

Another  question,  connected  with  the  supposed 
formation  of  water  in  the  lungs,  by  the  chemical 
union  of  oxygen  and  hydrogen,  relates  to  the 
disappearance  of  a  proporticm  of  respired    air; 
which  was  accounted  for  by  the  diminished  bulk 
of  the  moisture  thus  formed.      This  imaginary 
loss,  which  received  the  sanction  of  Sir  H.  Davy's 
authority,  has  been  explained  by  more  recent  ex- 
perimentalists as  proceeding  firom  the  difficulty, 
or  rather  the  impossibility,  of  bringing  the  lungs 
at  the  end  of  an  experiment  to  the  same  state  of 
expansion,  at  which  the  process  was  eommenced ; 
and  in  confirmation  of  this  view,  it  was  determined 
that  the  loss  of  bulk  bears  no  proportion  to  the 
duration  of  the  experiment,   or  quantity  of  air 
passed  through  tlje  lungs. 

With  respect  to  the  azotic  portion  of  the 
atmosphere,  Davy  and  Priestley  assert  that  a 
quantity  disappears,  which  the  latter  estimates  at 
something  more  than  five  cubic  inches  in  the  mi- 


*  Bottock  on  RespiratioD. 
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nute ;  but  other  writers,*  of  high  reputation, 
maintain  that  no  such  loss  is  discoverable.  Al-^ 
though  this  the  largest  portion  of  the  atmosphere 
exerts  no  direct  influence  upon  the  pulmonary 
tissue,  yet  it  should  seem  of  material  importance, 
in  giving  a  due  degree  of  dilution  to  the  whole 
compound.  Notwithstanding  some  contradiction 
in  the  experiments  of  Lavoisier,  there  can  be  no 
doubt  that  the  respiration  of  pure  oxygen  gas  can- 
not long  be  continued,  without  producing  disease; 
and  every  analogy  warrants  the  assertion,  that  if  an 
atmosphere  of  this  gas  were  thrown  round  the 
world,  the  organized  species  of  nature  would  either 
perish,  or  submit  to  changes  totally  destructive  of 
their  character  and  identity. 

The  principal  change,  which  the  blood  under- 
goes in  the  lungs,  is  the  loss  of  carbon  ;  it  should 
seem  therefore  to  follow,  that  the  change  effected 
upon  it  in  the  systemic  capillaries  depends  on  the 
addition  of  carbon  ;  a  fact,  which,  ^f  granted,  caa- 
not  be  satisfactorily  explained.  To  meet  this  dif* 
ficulty,  it  has  been  imagined  that  the  oxygen 
passes  into  the  circulation,  traverses  the' arteries 
in  a  state  of  loose  combination  with  the  blood, 
and  enters  .into  an  intimate  union  with  carbon 
only  when  it  arrives  in  the  systemic  capillaries. 

*  Lavoisier,  Yauquelin,  Spallanzani,  Ellis,  Messrs.  Allen  and 
Pepys,  all  agree  in  denying  the  disappearance  of  azote,  and  tbeir 
opinion  seems  likewise  to  accord  best  with  the  result  of  general 
reasonings. 
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On  this  theory,  respiration  consists  in  two  distinct 
processes,  the  absorption  of  oxygen,  and  the  exha- 
lation of  carbonic  acid,  formed  during  the  conver- 
sion of  the  vermilion  into  purple  blood.* 

This,  and  other  similar  explanations  of  the  phe- 
nomena of  respiration,  lie  under  the  obvious  ob- 
jection of  being  too  chemical;  the  agency  of  vita- 
lity is  not  suflSciently  taken  into  the  account.  It 
is  not  upon  pure  chemical  elements  that  the  air 
acts,  but  upon  the  living  compounds,  whose  real 
constitution  is  itself  unknown.  The  conversion 
of  arterial  into  veinous  blood  is  a  process  involved 
in  the  deepest  obscurity.  It  is  certain  that  nothing 
is  added  to  the  mass  in  that  part  of  the  circulation 
where  this  change  takes  place;  whether  any  single 
element  be  abstracted  there,  or  whether  the  altera- 
tion depend  upon  a  change  of  disposition  in  all  the 
elements  among  themselves,  cannot  even  be 
guessed.  On  the  side  of  the  pulmonary  capillaries, 
it  is  demonstrated  that  carbonic  acid  escapes,  and 
that  a  proportionate  quantity,  or  nearly  so,  of 
oxygen  gas  disappears.  Beyond  this  feet,  nothing 
can  be  affirmed  with  any  confidence  on  the  sub- 
ject ;  and  the  several  theories  that  have  been 
offered  can  only  be  considered  as  plausible  expla- 
nations, adapted  to  appease  the  imagination,  but 
not  calculated  to  satisfy  the  judgment. 


*  Hassenfratz,  &c* 
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It  has  been  estimated  that  something  more  than 
six  ounces  and  ahalf  of  carbon  are  consumed  by  re- 
spiration in  the  twenty-four  hours,*  and  that  three 
grains  of  moisture  are  exhaled  in  a  minute,  making 
4)390  grains,  or  little  less  than  ten  ounces,  in  the 
day  and  night. f  But  the  application  of  numbers 
to  vital  processes  can  only  be  relied  upon  as  ap- 
proximations to  truth,  since  the  rate  of  function 
varies  with  every  variation  of  stimulus.  More 
air  is  consumed  during  exercise  and  after  a  full 
meal  than  during  quietude  and  abstinence. 
•  To  the  theory  of  respiration  has  been  connected, 
another  series  of  phenomena,  which  relate  to  the 
preservation  of  animal  temperature;  and  their  ex- 
planation also  has  been  sought  in  the  principles 
of  modern  chemical  philosophy. 

All  living  beings  have  a  prescribed  range  of 
temperature,  within  which  alone  they  can  perform 
their  functions ;  and  as  they  are  more  or  less  ex- 
posed to  the  variations  of  heat  and  cold,  incidental 

« 

to  climate  and  season,  they  are  endowed  with 
powers  of  resistance  to  these  causes,  adequate  to 
their  individual  necessities.  . 

The  range  of  temperature,  within  which  organic 
beings  preserve  life  and  motion,  is  mare  extensive 
in  vegetables  and  in  the  lower  class  qf  animals, 
than  in  those  species^  which  are  nearly  allied  to 
man ;  and  they  follow  more  closely  the  variations 
of  atmosphere.  Trees,  however,  if  examined  during 

*  Bostock.  t  Murray,  Abernothy. 
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intense  frosts,  will  be  found  to  prenenre  a  tem- 
perature somewhat  above  the  freezing  point ; 
and  the  plants  of  the  genus  arum^  at  the  time  when 
the  flower  bursts  its  sheath,  emit  from  the  spike 
stalk  which  supports  the  organs  of  fructification,  a 
degree  of  heat,  considerably  above  the  human  tem- 
perature ;  an  efiect  not  the  less  singular  for  the 
suddenness  with  which  it  takes  place,  and  for  the 
shortness  of  its  duration.* 

The  temperature  of  birds  is  usually  somewhat 
higher  than  that  of  the  mammalia.  The  interior 
of  the  human  subject  is  ordinarily  below  100^  of 
Farenheit's  thermometer ;  though,  in  some  febrile 
diseases,  it  has  been  observed  to  mount  up  to  109^t 

The  heat  of  the  lower  animals  is  seldom  many 
degrees  above  that  of  the  medium  in  which  they 
live ;  and  they  are  therefore  designated  as  cold* 
blooded  animals. 

In  a  state  of  vigour  and  health,  season  and  climate 


m»^* 


*  Habert  examined  the  Aran  Cordifoliani.  The  sptdioee, 
which  bad  bnrat  od  the  preceding  ewening,  exhibited  a 
temperature  twenty-five  degrees  above  that  of  the  atmosphere. 
On  the  follpwing  morning,  it  had  fallen  to  twenty-one  degrees  ; 
and  in  the  evening  i^  seven  degrees.  The  site  of  the  male  organs 
was  thirteen  degrees  higher  than  that  occupied  by  the  female. 
The  external  surface  of  the  spadix  is  the  seat  of  the  process, 
which  reqaires  the  presence  of  air,  and  is  attended  by  an  evdu- 
tion  of  carbonic  acid.  La  Marke  discovered  the  same  phenome- 
non in  the  common  hedge  plant,  arum  maculaium  (Lords  and 
Ladies). 

t  In  scarlet  fever. 

L  2 
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make  but  atrifliog  variation  in  the  human  tempers- 
ture.  In  the  burning  plains  of  Africa,  and  under 
the  rigours  of  the  polar  sky,  the  animal  heat  re- 
mains unaltered.  Duhamel,  indeed,  found  by  ex- 
periment  that  in  the  heat  of  an  oven,  in  which 
meat  was  baked,  the  living  subject  experienced 
only  a  very  slight  increase  of  temperature.  These 
facts  have  never  been  satisfactorily  explained :  the 
ignorance  in  which  we  are  placed  respecting  the 
real  nature  and  origin  of  the  phenomena  of  fire  it- 
self, places  an  obvious  bar  to  the  knowledge  of 
the  affections  of  organized  beings  by  that  cause. 

The  first  person,  who  made  any  real  addition  to 
this  branch  of  science,  was  Pr.  Crawford,  who, 
reasoning  upon  the  then  newly  discovered  laws, 
which  regulate  the  temperature  of  the  gases,  was 
disposed  to  refer  the  animal  beat  to  respiration. 
It  had  been  demonstrated  that  bodies  in  general 
are  affected  in  their  temperature,  as  if  by  the 
agency  of  a  peculiar  material  cause,  which  pro- 
duced phenomena  proportionate  to  the  quantities 
in  which  it  may  be  present.  This  supposed  sub- 
stance has  obtained  the  name  of  caloric. 

The  phenomena  of  temperature  also  indicate 
the  presence  of  this  cause  under  two  distinct 
modifications.  In  one  of  these  it  seems  to  remain 
chemically  unitedto  the  body  in  which  it  exists, 
so  as  to  exhibit  no  sensible  effects  to  the  observer, 
whence  it  was  termed  latent  caloric  ;  in  the  other 
it  appears  to  subsist  free,  or  loosely  united   and 
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mixed  only  with  foreign  bodies,  so  as  still  to  exert 
its  sensible  agency,  and  to  communicate  to  those 
bodies  the  properties  by  which  it  is  itself  distin- 
guished. This  last  modification  has  obtained  the 
appellation  of  sensibie  heat. 

Latent  heat,  by  combining  with  foreign  bodies 
m  different  doses,  determines  their  existence  in  a 
solid,  fluid,  or  gaseous  form :  different  bodies  re- 
quire very  various  quantities  of  caloric  to  produce 
in  them  any  definite  alteration.  The  power  of 
thus  absorbing,  and  masking  a  determinate  quantity 
of  caloric,  is  termed  the  capacity  for  heat. 

Sensible  heat  has  a  tendency  to  diffuse  itself 
equally  among  all  substances  within  the  sphere  of 
its  action  ;  and  in  passing  from  one  to  another,  it 
produces  in  them  those  changes  which  are  appre- 
ciable by  our  senses  and  by  the  thermometer.  It 
requires  very  different  quantities  of  caldric  to  raise 
different  substances  to  the  same  thermometrical 
temperature  ;  those  bodies  which  have  the  smallest 
capacity  for  beat  being  the  most  extensively  af- 
fected by  a  given  dose. 

Solid  bodies,  at  the  point  at  which  they  become 
fluid,  and  fluids,  when  they  assume  the  gaseoui^ 
form,  suddenly  acquire  a  vast  increase  in  their  ca- 
pacity for  caloric ;  and  every  change  in  the  density 
of  a  body  is  accompanied  by  a  corresponding 
change  in  its  capacity.  Equal  weights  of  boiling 
water  and  of  water  at  the  freezing  point  being 
mixed,  will  assume  a  temperature  very  nearly  the 
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mean  between  the  two  extremes,  a  temperature 
which  is  represented  by  13S  degrees  of  Farenheit's 
thermometer.  But  a  mixture  of  equal  parts  of 
boiling  water  and  of  ice  will  be  reduced  to  3S  de- 
grees. The  ice  will  melt,  and  the  whole  additional 
heat  of  the  boiling  water  will  disappear  to  com- 
bine with  it,  and  to  satisfy  its  increase  of  capacity 
on  assuming  the  fluid  form. 

From  this  fact  it  follows,  that  when  bodies  pass 
from  a  solid  to  a  fluid,  or  gaseous  form,  those  sub- 
stances .by  which  they  are  surrounded  are  cooled  ; 
and  vice-versa,  when  a  gaseous  or  fluid  substance 
'  becomes  solid,  heat  is  evolved,  and  the  tempera- 
ture of  the  mass  is  raised. 

Proceeding  upon  these  data.  Dr.  Crawford  dis- 
covered that  the  volume  of  carbonic  acid  gas,  &c. 
expired  by  the  lungs^  has  a  smaller  capacity  for 
heat,  and  consequently  contains  much  less 
caloric  than  the  oxygen  which  was  inhaled.  Ac- 
cording to  his  calculation,  two  thirds  of  the 
whole  caloric  of  the  oxygen  is  thus  evolved  in 
the  respiratory  process  ;  and  this  he  concluded 
must  be  communicated  to  the  blood,  during 
aeration,  and  thus  must  necessarily  tend  to  raise 
its  temperature. 

On  the  other  band  he  discovered  that  vermilidn 
blood  has  a  capacity  greater  than  purple  blood, 
in  the  proportion  of  eleven  and  a  half  to  ten.  Ac- 
cording to  calculations  founded  on  these  facts^  it 
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haA^  writers,  though  oot  agreed  upoa  the  re- 
Iptive  proportion  of  oxygen  and  carbottic  ecid,  ape 
disposed  to  doobt  that  any  combination  takes 
place  between  the  oxygen  of  the  air  and  the  hy- 
drogen of  the  blood.*  But  the  French  phystolo- 
gists,  with  Cuvier  at  their  head,  still  maintain  the 
opinions  of  Lavoisier  on  this  subject. 

Another  question,  connected  with  the  supposed 
formation  of  water  in  the  lungs,  by  the  chemical 
union  of  oxygen  and  hydrogen,  relates  to  the 
disappearance  of  a  proporticm  of  respired    air; 
which  was  accounted  for  by  the  diminished  bulk 
of  the  moisture  thus  formed.      This  imaginary 
loss,  which  received  the  sanction  of  Sir  H.  Davy's 
authority,  has  been  explained  by  more  recent  ex- 
perimentalists as  proceeding  firom  the  difficulty, 
or  rather  the  impossibility,  of  bringing  the  Inngs 
at  the  end  of  an  experiment  to  the  same  state  of 
expansion,  at  which  the  process  was  eommenced ; 
and  in  confirmation  of  this  view,  it  was  determined 
that  the  loss  of  bulk  bears  no  proportion  to  the 
duration  of  the  experiment,   or  quantity  of  air 
passed  through  tl^e  lungs. 

With  respect  to  the  azotic  portion  of  the 
atmosphere,  Davy  and  Priestley  assert  that  a 
quantity  disappears,  which  the  latter  estimates  at 
something  more  than  five  cubic  inches  in  the  mi- 


*  Bostock  on  Respiration. 
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nute ;  but  other  writers,*  of  high  reputation, 
maintain  that  no  such  loss  is  discoverable.  Al- 
though this  the  largest  portion  of  the  atmosphere 
exerts  no  direct  influence  upon  the  pulmonary 
tissue,  yet  it  should  seem  of  material  importance, 
in  giving  a  due  degree  of  dilution  to  the 'whole 
compound.  Notwithstanding  some  contradiction 
in  the  experiments  of  Lavoisier,  there  can  be  no 
doubt  that  the  respiration  of  pure  oxygen  gas  can* 
not  long  be  continued,  without  producing  disease; 
and  every  analogy  warrants  the  assertion,  that  if  an 
atmosphere  of  this  gas  were  thrown  round  the 
world,  the  organized  species  of  nature  would  either 
perish,  or  submit  to  changes  totally  destructive  of 
their  character  and  identity. 

The  principal  change,  which  the  blood  under- 
goes in  the  lungs,  is  the  loss  of  carbon  ;  it  should 
seem  therefore  to  follow,  that  the  change  effected 
upon  it  in  the  systemic  capillaries  depends  on  the 
addition  of  carbon  ;  a  fact,  which,  ^f  granted,  can- 
not be  satisfactorily  explained.  To  meet  this  dif- 
ficulty, it  has  been  imagined  that  the  oxygen 
passes  into  the  circulation,  trayerses  the' arteries 
in  a  state  of  loose  combination  with  the  blood, 
and  enters  .into  an  intimate  union  with  carbon 
only  when  it  arrives  in  the  systemic  capillaries. 


*  Lavoisier,  Yauquelin,  Spallanzani,  ElliSy  Messrs.  Allen  and 
Pepys,  all  agree  in  denying  the  disappearance  of  azote,  and  their 
opinion  seems  likewise  to  accord  best  with  the  result  of  general 
reasonings. 
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On  this  theory,  respiration  consists  in  two  distinct 
processes,  the  absorption  of  oxygen,  and  the  exha- 
lation of  carbonic  acid,  formed  during  the  conver- 
sion of  the  vermilion  into  purple  blood.* 

This,  and  other  similar  explanations  of  the  phe- 
nomena of  respiration,  lie  under  the  obvious  ob- 
jection of  being  too  chemical ;  the  agency  of  vita- 
lity is  not  suflSciently  taken  into  the  account.  It 
is  not  upon  pure  chemical  elements  that  the  air 
acts,  but  upon  the  living  compounds,  whose  real 
constitution  is  itself  unknown.  The  conversion 
of  arterial  into  veinous  blood  is  a  process  involved 
in  the  deepest  obscurity.  It  is  certain  that  nothing, 
is  added  to  the  mass  in  that  part  of  the  circulation 
where  this  change  takes  place ;  whether  any  single 
element  be  abstracted  there,  or  whether  the  altera- 
tion depend  upon  a  change  of  disposition  in  all  the 
elements  among  themselves,  cannot  even  be 
guessed.  On  the  side  of  the  pulmonary  capillaries, 
it  is  demonstrated  that  carbonic  acid  escapes,  and 
that  a  proportionate  quantity,  or  nearly  so,  of 
oxygen  gas  disappears.  Beyond  this  fact,  nothing 
can  be  affirmed  with  any  confidence  on  the  sub- 
ject ;  and  the  several  theories  that  have  been 
offered  can  only  be  considered  as  plausible  expla- 
nations, adapted  to  appease  the  imagination,  but 
not  calculated  to  satisfy  the  judgment. 


*  Hassenfratz,  &c« 
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Upon  this  point  the  Crawfordian  theory  must 
only  be  admitted  for  as  much  as  it  is  Mrorth  ;  and  it 
must  be  remembered  that  animals  which  do  not  co- 
piously perspire^  exhibit  the  same  powers  of  re- 
sisting temperature.  Some  diminution  of  exces- 
sive temperature  may  be  attributed  to  the  exhaus- 
tion of  vital  energy,  which  excess  of  caloric  in  the 
system  produces ;  an  exhaustion  which  muist 
diminish  or  suspend  those  capillary  actions,  by 
which  the  animal  temperature  is  raised  above 
that  of  the  surrounding  atmosphere:  but  the 
power  which  preserves  the  heat  of  an  animal  at  the 
healthy  standard,  when  exposed  to  the  temperature 
of  an  oven,  must  be  far  greater  than  can  arise  out  of 
any  or  all  of  these  causes,  and  appears  to  indicate 
the  existence  of  a  law  of  calorific  action,  with 
which  we  areas  yet  unacquainted. 

The  vast  and  general  analogy  between  the 
respiratory  powers  of  animals  and  their  habitual 
temperature,  cannot  be  overlooked,  in  considering 
this  question  ;  and  it  must  afford  grbunds  for  a  con- 
siderable leaning  towards  Dr.  Crawford's  views. 
But  the  laws  by  which  heat  is  propagated,  are 
too  little  understood  to  warrant  any  decided 
aflSrmations.  There  are  not  wanting  many  highly 
respectable  authorities,  who  deny  the  existence  of 
a  material  cause  for  the  phenomena  of  caloric ; 
phenomena  which  they  explain  by  certain  unknown 
and  undefinable  vibratory  motions,  of  which 
all  sorts  of  matter  are  supposed  to  be  susceptible. 
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Without  entering  upon  this  subject,  it  is  to  be 
observed,  that  besides  the  instances  of  latent  and 
sensible  heat,  already  noticed,  caloric  is  elicited  by 
friction  and  by  percussion,  (as  in  the  common 
experiment  of  hammering  a  nail  till  it  becomes 
red  hot)  and  it  is  developed  in  electric  and  galvanic 
experiments,  in  quantities  which  admit  of  no 
explanation  on  the  supposition  of  its  having  beep 
latent  in  the  subjects  of  the  experiment.  It 
radiates  also  from  heated  bodies,  by  a  mobile 
power,  peculiarly  its  own  ;  and  may  perhaps  be 
governed  by  other  modes  of  excitement,  with 
which  we  are  unacquainted,  and  which  may 
connect  it  with  the  exertion  of  living  energy.*' 

On  the  whole,  therefore,  tbeCrawfordian  theory, 
though  imperfect  and  insufficient,  is  not  neces- 
sarily fallacious,  and  it  will  still  continue  to  have 
that  weight  which  is  due  to  the  closeness  of  its 
inductions,  and  the  number  and  accuracy  of  its 
experiments  and  observations. 

The  relation  between  life  and  respiration  is  to- 
tally obscure  ;  that  it  does  not  consist  in  the  mere 
giving  off  of  carbon  is  evident,  from  tbe  fact,  that 
plants,  while  acted  upon  by  light,  absorb  large 
quantities  of  this  substance  from  the  air,  by  the  de- 


*  The  generation  of  beat  by  percussion  and  friction,  bears  a 
striking  analogy  with  the  dcvclopement  of  electricity  by  the 
common  machines. 
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composition  of  carbonic  acid.  Thus  wfaHe  animalsr 
are  converting  a  portion  of  the  oxygen  contained  in 
the  atmosphere  into  carbonic  acid,  the  vegetables, 
by  a  contrary  process,  are  restoring  oxygen,  and 
destroying  carbonic  acid.* 

With  those  reasdners  who  admit  a  material  cause 
for  life,  that  element  has  been  supposed  to  exist 
dissolved  in  the  air,  or  to  be  the  air  itself.  It 
seems  however  more  probable  that  the  influence  of 
respiration  does  notconsist  in  the  addition  of  any 
unknown  principle  to  the  system  ;  but  in  an  altera- 
tion in  the  constitution  of  the  fluids.  The  manifest 
connection  of  living  energy  with  temperature^  and 
with  developement  of  respiratory  function,  leads 
to  an  idea,  that  heat  is  the  specific  bond  of  con- 
nection. Many  substances,  which  contain  hy- 
drogen and  carbon,  (elements  highly  inflammable,) 
are  remarkable  also  for  .their  power  of  exalting  the 
sensibility  of  the  animal  tissues:  and  in  general 
the  most  mobile  and  active  elements,  oxygen, 
hydrogen,  carbon,  nitrogen,  light,  and  electricity, 
are  predominant  in  vital  combinations.  The  co- 
operation of  heat,  as  essential  to  life,  is  a  notion  so 


*  This  barmony  does  not  however  seem  necessary  for  preserring^ 
the  purity  of  the  atmosphere,  which  appears  to  result  from  me* 
teoric  phenomena*  conducted  upon  a  much  larger  scale.  The 
animal  existences  bear  too  small  a  proportion  in  creation,  lo  inf» 
fluence  very  largely  the  constitotion  of  the  atmosphere. 
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universal  and  so  ancient,  as  to  seem  almost  in- 
stinctive. All  these  speculations,  however,  are 
mere  reveries,  and  the  immtediate  influence  of  re« 
spiration  on  life  is  yet  to  be  sought. 


Of  the  several  Secretions. 

Under  the  generic'  term  of  secretion  may  be 
included  every  instance,  in  which  a  part  of  the 
blood  escapes  from  the  circulation  for  the  use  of 
the  economy,  whether  its  chemical^propertiea  be 
or  be  not  changed  in  the  operation.  In  this  ex- 
tensive sense  of  the  word,  it  embraces  the  phe- 
nomena of  nutrition,  of  which  there  are  as  many 
varieties,  as  there  are  tissues  to  be  nourished. 

More  usually,  bowever,  the  term  secretion  is 
confined  to  the  formation  of  fluid  substances ; 
which  either  perform  distinct  functions  in  the 
machine,  or  are  separated  for  the  mere  purpose 
of  elimination. 

Anatomists  and  physiologists  have  established 
three  principal  varieties  of  secretion  :  1st,  exhala* 
tion^  in  which  the  more  fluid  parts  of  the  blood 
are  eliminated,  without  any  material  change  in 
their  properties ;  Sd,  the  secretion  from  mucous 
follicles;  and  3d,  glandular  secretion.  These 
distinctions  do  not  however  appear  well  founded. 
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In  order  that  they  should  subsist,  it  would  be 
necessary  to  establish  a  difference  in  the  mode  o 
action,  in  each  subdivision  :  but  as  the  intimate 
nature  of  secretion  is  not  known,  still  less  are  there 
ascertainable  generic  differences,  by  which  its 
instances  can  be  subdivided.  Every  distinct 
secretion  is  the  product  of  its  own  peculiar  tissue  ; 
and  there  are  no  parts  in  the  economy  which 
exhibit  greater  differences  among  each  other  than 
the  glandular  tissues. 

The  mucous  follicles  are  small  glandular  bodies, 
embedded  in  the  substance  of  the  mucous  mem- 
branes, which  secrete  the  peculiar  fluid  that 
lubricates  those  surfaces.  In  their  arrangement  they 
are  indeed  more  simple  than  other  glands ;  but 
their  intimate  structure  and  functions  seem  pre- 
cisely the  same.  Neitheris  the  distinction  between 
exhalation  and  secretion  better  founded.  Some 
authors  indeed  are  of  opinion  that  exhalation  is  ^ 
process  nearly  mechanical,*  a  porous  exudation 
produced  entirely  by  the  vis  a  tetgOy  in  which  the 
solids  are  purely  passive.  That  this  however  is 
not  the  case,  is  rendered  evident  by  the  pheno- 
mena of  disease.  In  dropsy,  not  only  the  quantity 
of  exhaled  fluid  is  increased,  but  its  quality  is  very 
materially  altered  ;  an  alteration  that  can  only  be 
referred  to  a  corresponding  change  in  the  vitality  of 

*  Magendie  states  this  position  distinctly. 
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the  vessels  from  wbicb  it  proceeds;  and  must  be 
independent  of  causes  merely  mecbanical. 

Malpighi,  and  the  older  anatomists*  wereinclined 
to  ascribe  the  differences  of  secreted  fluids  to  me- 
chanical varieties  of  structure  in  the  glands ;  and 
they  imagined  that  they  had  detected  the  existence 
of  follicles  in  those  organs,  by  means  of  the  mi- 
croscope. But  later  writers  agree  with  Ruisch  in 
allowing  nothing  more  to  glandular  structures, 
than  is  found  in  the  nutritive  parenchyma  of 
other  organs;  namely,  an  artery,  a  vein,  and  a 
secreting  vessel. 

The  peculiar  nature  of  each  secretion,  &r  from 
depending  upon  mechanical  causes,  arises  out  of 
the  specific  vitality  of  the  part;  and  it  varies  ex- 
tensively with  the  varying  sensibility  of  the  or- 
gans, in  their  diseased  and  healthy  state.  Glands 
are  parts  of  highly  developed  sensibility  ;  and  are^ 
therefore,  peculiarly  subject  to  disease.  Their 
secretions  are  constantly  varying  in  quantity 
and  in  quality,  and  their  substance  is  peculiarly 
liable  to  morbid  changes,  producing  the  most 
unmanageable  diseases. 

Under  the  term  gllbd  (a  term  of  very  imperfect 
definition)  parts  are  included,  which  have  no  ap- 
parent connection  with  secretion  ; — such  are  the 
thymus  (an  organ  of  considerable  size  during 
infancy,  but  which  degenerates  as  life  advances), 
the  spleen,  &c.,  &c.     There  is  also  a  large  class  of 
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bodies  connected  with  theabsorbent  system,  which, 
though  included  under  the  common  appellation  of 
gland,  differ  in  every  respect  from  the   instruments 
of  secretion.  These  ^re  the  lymphatic  glands.  They 
occur  in  various  parts  of  the  body  in  the  course 
of  the  absorbents.     By  some  writers  they  are  re- 
garded as  mere  convolutions  of  those  vessels;  but 
their  structure  and  use  are  alike  involved  in  mys- 
tery.    This  absurd  misapplication  of  the  term  to 
bodies  so  little  allied,  is  a  dangerous  source  of 
error  to  the  general  reader,  and  is  not.  without 
inconvenience  in  professed  anatomical  description. 
Of  the  several  glandular  structures,  those  which 
are  subservient  to  the  nutritive  functions  are  of 
most  regular  occurrence,  and  follow  most  closely 
an  architypal  model.     All  cavities,  which  admit 
the  contact  of  unorganized  or  foreign  matter,  are 
lined  with  mucous  membranes,  whose  secretion 
assists  in  defending  the  living  solids  from  the  in* 
jurious  impression  of  foreign  bodies,  which  may 
be  brought  in  contact  with  them.    This  they  effect 
by  involving  the  too  stimulating  matter  in  mucus, 
and  thus  removing  it  from  a  close  contact  with 
the  sentient  tissue.     It  is  a  general  law  that  a 
certain  increase  of  stimulation  excites  all  secreting 
surfaces  to  a  more  copious  discharge  of  their  pe- 
culiar fluids ;  which,  at  the  same  time,  become 
not  unfrequently  thin,  watery,    and    imperfect. 
They  thus  operate  in  washing  off,  and  mecbani* 
cally  removing  irritantS)  whose  stimulating  power 
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they  cannot  obviate.  A  speck  of  dust  in  the  eye 
produces  a  sudden  gush  of  tears,  by  which  it  is 
removed  firooi  the  eye-balL  Snuff  produces  the 
same  effect  in  the  nose  of  persons,  unused  to  its 
stimulation.  The  blister-fly,  when  applied  to  the 
skin,  causes  a  secretion  of  serous  fluid,  which,  by 
raising  the  scarf  skin,  interposes  itself  between 
the  irritant  and  the  true  skin  beneath.  The 
same,  also,  is  the  mo'de  of  action  of  Cathartic  and 
emetic  drugs.  This  law,  which  is  so  serviceable, 
when  the  cause  of  irritation  is  present  in  substance, 
becomes  highly  inconvenient,  and  even  fatal,  when 
the  exaltation  of  vital  energy  in  these  parts,  de- 
pends rather  upon^a  change  in  their  sensibility, 
than  upon  th^  presence  of  unusual  stimuli :  drop- 
sies, humoral  asthmas,  diarrhoeas,  and  many  other 
hideous  and  destructive  diseases  are  the  conse* 
quences  of  this  combination  of  circumstances. 

Internal  cavities,  which  have  no  communication 
with  external  nature,  are  lubricated  w4th  a  serous 
exudation,  which  in  the  heklthy  condition,  is 
absorbed  as  fast  as  it  is  formed. 

Of  all  the  secretions  subservient  to  the  nutritive 
functions,  the  urine  is  of  the  least  general  occtir- 
renCe. '  It  is  confined  exclusively  to  the  vertebraied 
animals ;  and  is  abundant  only  in  the  species  of 
the  class  manomalia.  In  its  character  this  fluid 
is  purely  excrementitiouj^  being  not  only  useless, 
but  detrimental  to  the  economy. 

The  constituents  ofairine  hang  together  by  loose 

M 


169 


THE  COMBINATION  OF 


affinities,  and  it  is  decomposed  immediately  on 
quitting  the  sphere  of  living  action.  On  first 
leaving  the  body,  it  is  sensibly  acid ;  but  speedily 
becomes  alcaline,  by  the  decomposition  of  the 
quadruple  animal  compounds,  which  it  holds  in 
solution :  the  nitrogen  and  hydrogen  forming 
ammonia,  which  super-saturates  the  remaining 
acid  ingredients. 

The  apparatus  for  the  secretion  and  elimination 
of  this  fluid  is  extremely  complicated.  Being 
one  of  the  last  efforts  of  organization,  it  seems  to 
partake  of  the  imperfections,  which,  both  in  or- 
ganic and  mechanical  combinations,  attend  the 
most  elaborate  arrangements. 

The  kidney,*  or  gland  by  which  this  fluid  is 
secreted,  is,  by  an  inexplicable  caprice  of  nature, 
placed  high  up  in  the  loins,  and  communicates 
with  the  bladder  by  long  slender  tubes,  termed 
ureters.  The  delicate  play  of  affinities,  by  which 
the  secretion  is  formed,  renders  it  singularly 
liable  to  be  deranged;  when  the  peculiar  substance^' 
termed  gravel,  is  formed,  which,  from  this  position 
of  the  kidnies,  is  rendered  infinitely  more  painful, 


*  Connected  with  the  kidnies  in  situation  are  two  bodies  of 
an  apparently  glandular  structure,  called  atrabiliary  capsules, 
renal  glands,  renes  succenturiati.  They  have  no  visible  excretory 
dtttts,  and  have  apparently  no  other  relation  with  the  urinary 
system  than  that  of  vicinity. 
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troublesome,  and  dangerous,  than  if  the  passages 
Mrere  otherwise  contrived.  It  is  in  vain  to  dissi- 
mulate ;  the  gravel  and  stone  are  diseases,  the 
immediate  consequences  of  an  awkwardness  in 
the  mechanism  of  the  organs ;  an  awkwardness 
doubtless  necessary^  because  it  exists;  but,  in  as 
far  as  it  operates,  incompatible  with  the  well-being 
of  the  individual,  and  often  destructive  to  its 
existence. 

The  whole  of  the  urinary  system  is  lined  by  a 
mi^cous  membrane,  which  has  no  connection  with 
that  of  the  alimentary  canal  and  thorax,  but  which 
still  exerts  considerable  sympathetic  influence 
over  it. 

The  different  constitution  of  the  urine,  under 
different  circumstances  of  the  constitution,  affords 
another  argument  against  the  division  of  exhala- 
tions and  secretions.  At  times  it  contains  only 
the  watery  and  saline  constituents  of  the  blood, 
pure  and  unchanged  :  at  other  times  its  constitu- 
tion is  elaborate  and  complicated.  Occasionally, 
even  the  blood  passes  in  substance  from  the  kid- 
nies,  without  any  rupture  of  blood-vessels. 

These  differences  in  the  urine  are  the  most 
remarkable  at  the  periods  of  fasting  and  of  reple- 
tion :  violent  mental  agitation,  also,  produces  an 
abundant  secretion  of  pale,  watery  urine,  which 
is  formed  with  an  inconceivable  rapidity. 

In  its  relations  to  the  general  economy,  this 
secretion  seems  to  be  supplementary  to  very  high 

M   2 
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powers  of  animalization  ;♦  being  destined  to  re- 
move the  hyper-organized  matter,  which,  if  al- 
lowed to  remain  in  the  circulation,  would  neces- 
sitate the  decomposition  of  the  blood. 

There  is  a  material  difference  in  the  urine  of  car- 
nivorous and  herbivorous  animals.  In  the  former, 
the  prevalence  of  azote  gives  origin  to  a  peculiar 
substance  termed  uree,  which,  together  with  the 
uric  acid  formed  from  it,  exists  abundantly  in  their 
urine.  In  the  herbivorous  animals  the  benzoic 
acid  prevails,  and  the  uric  is  deficient. 

The  peculiar  character  of  this  fluid  explains  the 
danger  incidental  to  its  extravasation  into  the  cel- 
lular substance,  or  abdominal  cavity;  and  accounts 
for  the  violent  train  of  symptoms  which  supervene 
on  the  suspension  of  its  secretion.  Of  all  the  natural 
secretions,  this  is  the  most  remote  in  its  character 
from,  the  blood  and  living  solids.  Its  presence, 
when  extravasated,  operates  as  an  irritant  of  the 
highest  acrimony ;  and  gangrene,  or  mortification, 
speedily  follows  its  action  in  unnatural  situations. 

The  suppression  of  this  secretion,  if  it  subsists 
but  for  a  short  time,  overloads  the  circulating 
fluids  with  hyper-animalized  matter;  which,  while 
it  stimulates  the  solids  to  inordinate  action,  is 
itself  prone  to  decomposition  ;  and  thus  deranges 
the  chemical  constitution  of  the  blood,  and  ex- 
cites febrile  action. 

The  secretions,   which    are    connected   with 
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animal  life,  are  more  varied  and  peculiar  than 
such  as  belong  to  the  nutritive  functions. 
Thus,  though  the  mucous  membranes  of  all 
animals  secrete  nearly  the  same  fluids  in  the 
similar  organs,  the  skin,  on  the  contrary,  which 
in  structure  and  in  function  so  closely  re- 
sembles the  mucous  tissue,  exhibits  differences 
in  its  secretions,  analogous  to  the  varying  habits 
of  the  different  species. 

In  those  tribes  of  animals  which  are  cased  in  an 
hard,  tough  envelope  of  epidermis,  to  shield  them 
from  the  external  violences  to  which  their  habits  of 
life  expose  them,  the  secretion  of  the  skin  is  very 
limited,  or  even  in  total  abeyance. 

In  fish,  and  such  animals  as  live  habitually 
exposed  to  the  watery  element,  the  natural  secre- 
tion of  the  skin  is  more  or  less  oily ;  or  resembles 
very  closely  the  true  mucous  secretion. 

The  soft  skinned  animals,  which  perspire,  se- 
crete from  the  skin  a  fluid  that  varies  in  its 
character  under  different  circumstances.  The 
experiments  of  Sanctorius  first  proved  the  tran- 
spirations of  an  immense  quantity  of  fluid,  under 
the  form  of  an  invisible  vapour.  When  the  skin 
is  stimulated  by  heat,  and  by  the  action  of  some 
drugs,  this  secretion  may  be  collected  in  a  fluid 
form.  It  is  an  aqueous  liquid,  slightly  acid,  and 
is  mixed  with  small  portions  of  oil,  secreted  by 
minute  glandular  bodies^  embedded  in  the  cuticular 
tissue.     The  quantity  of  perspired  fluid  varies 
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inversely  as  the  secretions  from  the  mucous  mem- 
brane of  the  intestines,  and  from  the  kidnies,— «s« 
pecially  the  latter.*  In  close,  ov€r-heated,  and 
crowded  apartments,  the  condensed  perspiration 
emits  a  sensibly  urinous  odour ;  and  it  is  not 
improbable  that,  under  these  circumstances,  the 
fluids  secreted  by  the  kidney  are  re-absorbed  and 
eliminated  by  the  skin.  Instances  are  on  record 
of  the  secretion  of  Prussian  blue  by  this  surface,^ 
which  is  a  compound  of  iron,  and  a  peculiar  ani- 
mal acid,  analogous  in  its  constitution  to  the  uree. 
Like  the  urine,  the  perspired  fluids  undergo 
changes  in  particular  morbid  conditions,  which, 
however,  are  chiefly  indicated  by  their  scent. 

From  these  facts  it  may  be  concluded,  that 
perspiration  is  a  function  supplementary  to,  and 
vicarious  of  the  secretion  from  the  kidnies ;  on 
which  account,  perhaps,  it  should  be  classed 
among  the  secretions  dependent  upon  the  nutritive 
system. 

Many  secretions  belonging  to  the  system  of 
relative  organs  are  connected  with  the  mechanism 
of  the  parts  ;  as  the  cerumen  of  the  ear,  the  lacry- 
mal  fluid  of  the  eye :  the  existence  of  the  glands 
by  which  these  fluids  are  secreted,  depends  upon 
that  of  the  organ^  to  which  they  are  subservient. 


ff^^ 


*  In  pulmonary  consumption  the  alternation  of  profuse  per- 
spiration with  colliquative  diarrhoea  forms  OQe  of  the  most  uu- 
inanageable  and  destructiye  symptoms  of  the  disease. 

^  ^b^rnethjy. 
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Some  secretions,  likewise,  arise  out  of  the  moral 
or  physical  necessities  of  the  animal ;  such  as  the 
poison  of  the  viper  for  attack,  and  the  fcetid  exhala- 
tions of  vermin  for  defence.  These  secretions  are  in 
relation,  the  one  with  the  habits  of  the  animal,  as 
being  carnivorous  ;  the  other,  as  respiring  the  air. 
A  poison  bag  would  be  useless  to  the  serpent  if 
it  fed  on  vegetables ;  the  foetid  secretion  of  vermin 
could  not  be  disseminated,  if  secreted  by  a  marine 
animal.  On  the  other  hand,  the  inky  secretion  of 
thecuttle-fish,which  that  animal  employs  as  a  means 
of  baffling  its  enemy,  and  escaping  pursuit,  derives 
its  utility  from  the  circumstance  of  its  being  diffu- 
sible through  water.  There  is  a  little  insect  termed 
the  bojnbadier,*  which,  when  pursued,  emits, 
with  an  explosive  noise,  a  bluish,  acrid  vapour. 
Very  highly  irritating  to  the  senses  of  its  enemy  ; 
which  is  an  insect  of  the  same  tribe,  but  of  three 
or  four  times  its  size  and  force.  To  this  singular 
apparatus  the  last  observation  equally  applies;  as  it 
likewise  does  to  the  oily  secretions,  proceeding  from 
the  rumps  of  water-fowl,  with  which  those  ani- 
mals smear  their  feathers,  to  protect  them  from 
the  influence  of  moisture.  These  and  other  si- 
milar secretions,  ^pendiisg  upon  peculiar  con- 
tingencies, could  not  exist  universally,  without 
deranging  the  economy  of  the  larger  number  of 
species ;  they  would,  if  not  thus  circumscribed, 


*  Carabnt  crepitans. — Bingiey's  An.  Biogtaphy. 
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involve  incompatibles  ;  and  if  the  fertile  womb  of 
nature  could  give  birth  to  such  combinations,  the 
organs  would  either  be  lost  in  a  long  series  of  genera- 
tions, for  want  of  use,  or  the  species  itself  would 
disappear  from  the  catalogue  of  organized  exist- 
ences. This  law  is  evidenced  in  the  paps  of  male 
animals,  which  being  unconnected  with  those  in- 
stinctive impulses,  that  arise  from  the  female 
organization,  are  never  fully  developed,  or  thrown 
into  that  state  of  orgasm,  which  accompanies  the 
secretion  of  milk.  In  the  female  subject  the 
functions  of  this  organ  are  excited  by  a  peculiar 
condition  of  the  womb  :  and  as  this  link  is  want- 
ing in  the  chain  of  male  causation,  the  stories 
on  record  of  men  suckling  their  orphan  children, 
are  highly  incredible.  From  the  absence  of  this 
stimulus  the  male  breast  appears  to  have  suiFered 
a  gradual  diminution.  The  limits  of  recorded 
history  are  too  small  to  afford  accurate  data,  for 
noting  the  progressive  changes  which  may  have 
taken  place  in  the  organized  species  ;  but  it  is  not 
improbable  that,  in  the  lapse  of  time,  this  organ 
may  totally  disappear  from  the  male  economy. 


Of  the  Nervous  Apparatus. 

The  circumstances  which  cause  the  necessity 
for  a  nervous  organ  are  not  very  evident.  In  the 
whole  of  the  vegetable  kingdom,  and  in  some  of 
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the  lower  animals,  there  is  no  trace  discoverable 
of  any  such  structure.  It  is  not,  therefore,  essen- 
tial to  vital  action. 

The  function  most  immediately  dependent  upon 
the  nervous  tissue  is  perception  ;  which  is  uni- 
formly most  exalted  in  those  species  whose  nervous 
apparatus  is  the  most  largely  developed.  Yet  there 
is  a  considerable  portion  of  this  tissue  (the  sym- 
pathetic plexus)  which  is  foreign  to  the  business 
of  perception ;  ^hile,  on  the  other  hand,  the  bones 
and  fibrous  organs,  which  are  apparently  insulated 
from  nervous  influence,  are,  in  certain  morbid 
conditions,  the  seats  of  acute  pain. 

The  specific  nature  of  the  functional  action,  in 
the  nervous  tissue,  is  too  obscure  to  afford  in- 
formation concerning  the  necessities  in  which  it 
originates.  Almost  all  theorists  have  agreed  in 
considering  the  nerves  as  the  mere  vehicles  of 
some  subtile  and  mobile  agent ;  and  some  recent, 
experiments  lately  published  by  Dr.  Wilson  Phillip 
seem  to  lead  to  the  conclusion,  that  this  agent  is 
galvanic  electricity.  The  original  experiments  of 
Galvani,  exhibiting  the  capability  of  the  galvanic 
fluid  to  imitate  the  action  of  the  nerves  on  the 
muscular  system,  are  well  known.  Dr.  Phillip 
has  proceeded  one  step  farther,  by  shewing,  that 
the  influence  of  the  nerves  upon  secretion,  may 
likewise  be  supplied  by  the  galvanic  current. 
Hence  he  is  led  to  conclude,  that  the  agency  of 
the  vascular  system  is  confined  to  the  liiere  dis^ 
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tribution  of  the  fluids;  while  the  cheoiicial  changes 
incidental  to  secretion  are  produced  by  electric 
shocks,  transmitted  through  them  by  the  nerves. 

But  if  the  general  position  be  admitted^  that 
the  nervous  system  is  a  mere  galvanic  battery, 
.  some  other  instrumentality  must  still  be  sought,  to 
explain  the  vast  varietyof  substances  produced  from 
the  same  blood,  in  the  different  organs  of  secre- 
tion ;  and  also  to  account  for  the  secretion^  which 
take  place  in  the  vegetable  kingdom,  where  no 
such  apparatus  as  a  nervous  system  exists. 

If  the  entire  series  of  animal  species  be  exa- 
mined, some  proportion  will  be  found  to  exist  be- 
tween the  developement  of  the  nervous  tissue  and 
the  complexity  and  latitude  of  function  of  the 
general  organization.  In  man  and  the  higher 
orders  of  animals,  the  spinal  marrow  is  greatly 
more  voluminous  than  the  nerves  with  which  it  is 
connected ;  and  the  brain  is  still  larger  than  the 
spinal  marrow.  In  the  lower  animals  the  brain 
becomes  gradually  smaller,  and  the  spinaJ  marrow 
therefore  is  relatively  more  developed.  In  the 
insect  tribes,  the  latter  organ  forms  only  a  slender 
cord,  knotted  at  distances  by  enlaigements  6f  its 
sqbstance,  called  ganglions.  The  superior  gang- 
lion, which  takes  the  place  of  the  brain,  is  scarcely 
distinguishable  from  the  others,  except  by  situa- 
tion^ 

To  these  differences  in  the  structure  of  the  ner- 
vous tissue,  there  are  no  corresponding  differences 
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of  ffiDCtion.  Most  animals  see,  bear,  taste,  smell 
and  touch  ;  nay,  some  of  them  may  have  oi^ans 
of  sense  of  which  man  can  form  no  idea.  They  all 
likewise  feel,  or  are  conscious  of  the  impressioas 
of  the  senses,  and  re-act  upon  them  in  a  congruous 
manner.  On  examining  the  oi^gans  of  sense,  we 
find  indeed  that  they  are  not  in  the  several  species 
equally  adapted  in  their  mechanical  arrangements 
for  receiving  the  physical  impressions  of  their  spe- 
cific stimuli.  We  must  therefore  conclude,  that 
although  the  more  imperfect  animals  receive  the 
same  impressions  as  the  higher  classes,  they  re- 
ceive tl^m  in  smaller  numbers  and  in  a  less  va- 
riety. Their  volitions  therefore  must  be  motived 
by  fewer  causes,  and  these,  from  their  very  sim- 
plicity, must  more  rarely  be  placed  in  opposition 
to  each  other.  They  will  consequently  more  sel- 
dom require  that  balancing  in  the  intellect,  which 
is  called  reason.  Such  animals  must  feel  their 
impressions  more  forcibly,  and  go  more  directly  to 
their  end,  than  beings  susceptible  of  influence 
from  a  greater  variety  of  causes*  But  for  all  the 
rest,  the  ieries  of  phenomena,  from  the  external 
impression  io  the  consciousness,  and  thence  to  the 
volition  and  the  muscular  action,  seem  precisely 
the  same,  in  the  lowest  as  in  the  most  perfect  or- 
ganizations. 

From  these  considerations,  it  may  be  concluded 
that  the  Existence  and  developement  of  the  nervous 
system  is  regulated  by  the  quantity  and  continuity 
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of  action,  necessary  to  the  permanence  of  the  se- 
veral species,  rather  than  to  any  thing  peculiar  in 
their  condition  ;  and  that  its  specific  end  in  the 
system  is  the  exaltation  of  living  energy  in  the 
entire  machine. 

The  functional  action  of  the  whole  nervous  ap- 
paratus being  thus  ill  understood,  it  becomes  still 
more  difficult  to  assign  specific  functions  to  its  se- 
veral parts.  The  nervous  system  is  generally  di- 
vided by  anatomists  into  the  brain,  (including  the 
cerebrum  and  cerebellum)  the  medulla  oblongata, 
the  spinal  marrow,  and  nerves ;  but  as  separate 
functions  cannot  universally  be  assigned  to  each  of 
these  parts,  the  division  most  be  viewed  as  in  a 
-great  degree  arbitrary. 

Perception,  which  constitutes  the  more  imme- 
diate function  of  the  tissue,  being  a  vital  action  of 
great  intensity,  it  requires  not  only  a  greater  degree 
of  living  energy  in  its  own  appropriate  apparatus, 
but  also  in  the  several  instruments  of  nutrition^ 
by  which  the  whole  economy  is  supported.  The 
nervous  tissue  accordingly  appears  to  exert  a 
double  action  ;  one  solely  referable  to  the  external 
world,  and  one  connected  with  the  internal  orga- 
nization. The  nervous  tissue  is  therefore  more 
physiologically  divided  into  the  cerebral  system, 
and  that  of  the  sympathetic  plexus ;  and  these 
parts  are  not  less  distinguishable  for  anatomical 
peculiarities  than  for  the  differences  in  their  func- 
tional phenomena. 
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In  proportion  as  that  part  of  the  nervous  tissue 
subservient  to  perception  is  more  developed,  it  be- 
comes at  the  same  time  more  concentrated ;  and 
its  actions  are  more  decidedly  referable  to  a  com- 
mon  centre.     In  the  highest  class  of  animals,  in 
which  the  brain  is  the  most  perfect,  the  functional 
energy  of  the  nerves  depends  upon  their  free  com- 
munication  with  that  organ.   If  a  nerve  be  divided, 
or  a  ligature  be  thrown  around  it,  all  parts  in- 
fluenced by  that  nerve,  below  the  seat  of  injury, 
become  instantly  palsied.    Impressions  made  upon 
them  are  not  perceived,  nor  can  the  will,  as  before 
the  experiment,  excite  them  to  motion.    Similar 
consequences  follow  like  injuries  done  to  the  spinal 
marrow.      But  in  reptiles,    in  which  the  brain 
bears  a  much  smaller  proportion  to  the  spinal  mar- 
row, its  influence  is  less  essential.     Animals  of 
this  and  the  inferior  classes  exhibit  unequivocal 
marks  of  perception  and  of  volition,  long  after  the 
head  has  been  decollated.     The  position  therefore 
derived  from  human  physiology,  that  perception 
IS  a  function  which  arises  out  of  the  peculiar 
structure  of  the  brain,  and  has  its  exclusive  seat 
in  that  organ,  is  not  tenable.     It  should  seem,  on 
the  contrary,  that  the  concentration  of  this  faculty 
upon  a  particular  spot  in  the  nervous  apparatus, 
follows  a  law  analogous  to  the  polarity  of  magnets ; 
that  as  the  fragments  of  a  broken  loadstone  acquire, 
each  of  them,  a  new  polarity,  so  the  divided  por- 
tions of  the  nervous  tissue  assume  a  new  centre 
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of  action.*  From  this  view  of  the  subject,  it 
sbcMild  follow  that  perception  is  the  result  of  a 
greater  intensity  of  the  same  cause  which  produces 
the  other  nervous  phenomena,  and  presides  over  the 
organic  sensibility  which  is  independent  of  nerves ; 
and  that  the  spinal  marrow  of  the  higher  animals 
does  not  perceive  after  decollation,  not  because  it 
wants  the  necessary  construction,  but  because  it  is 
deficient  in  the  requisite  force. 

There  is,  however,-  no  part  of  the  history  of 
nervous  apparatus  more  embarrassing  thaa  the 
subject  of  its  separate  functions.  The  appearances 
which  the  anatomy  of  this  tissue  exhibits,  war-- 
rant  tl>e  supposition,  that  the  nerves  of  sensation 
and  volition,  the  brain  and  spinal  marrow,  are  per-^ 
fectly  alike  in  substance  and  arrangement ;  and 
physiologists  in  general  are  agreed  in  referring  the 
different  sensations,  propagated  by  the  several  or- 
gans, to  peculiarities  in  the  terminations  only  of  the 
different  nerves.  But  notwithstanding  this  appa- 
rent identity  of  structure,  and  the  possibility  of 
perception  being,  under  certain  circumstances, 
seated  in  the  spinal  marrow,  it  is  still  the  exclusive 
property  of  the  nerves  to  feel,  and  the  more  pecu- 
liar province  of  the  brain  to  perceive  and  to  will. 
A  slight  pressure  made  upon  the  brain  throws  the 
animal  into  profound  sleep,  and  obliterates  the 
perceptive  and  voluntary  faculties  ;  yet  the  surface 

*  Cuvter — Le{:ons,  ii.  95. 
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of  this  organ  may  be  scratched  or  irritated  by  che- 
mical stimuli,  without  exciting  the  attention  of 
the  animal. 

If  the  galvanic  theory  could  be  deemed  admis- 
sible, it  might  perhaps  afford  some  key  to  the  so- 
lution of  this  difficulty.     If  the  entire  apparatus 
be  indeed  a  galvanic  battery,  each  pair  of  nerves, 
with  the  portion  of   spinal  marrow  from  which 
they  arise,  may  be  considered  as  a  separate  pair  of 
plates,  and  the  phenomena  may  be  divisible,  accord- 
ing as  they  result  from  the  action  of  a  portion  of  the 
battery,  or  from  its  unitdd  force.     No  mechanical 
divisions  are  indeed  traceable,  analogous  to  the 
plates  of  galvanic  batteries ;  but  neither  does  it 
appear  that  the  galvanic  current  is  produced  in  the 
nerves  by  the  same  means  as  in  the  artificial  ma- 
chine.    On  the  other  hand,  Cuvier  has  remarked 
that,  however  similar  in  apj>arent  structure,  the 
different  pairs  of  nerves  are  not  equally  subservient 
to  the  same  purposes:  the  ear  is  never  supplied 
by  the  optic  nerve,  nor  the  eye  by  the  acoustic  ; 
and  parts  of  similar  function  always  derive  their 
nerves  from  the  same  source,  however  remote  from 
each  other  their  situation  in  the  body.     Upon 
this  hypothesis,  perception  and  its  several  modes, 
volition,  the  influence  of  the  passions  on  the  se- 
veral organs,^  the  effects  of  extensive  injury  of  the 
brain  upon  the  general  system,  and  (according  to 
Dr.  Phillip)  the  agency  of  the  sympathetic  plexus 
must  be  taken  as  resulting  from  the  whole  ma- 
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chine,  and  the  individual  actions  of  each  particular 
muscle  and  organ,  as  proceeding  from  the  function 
of  their  several  appropriate  nerves. 

This  theory  is  entitled  to  a  more  attentive  con- 
sideration, from  its  agreement  with  anatomical  ap- 
pearances. Those  parts  which  are  under  the 
dominion  of  the  will,  and  convey  to  the  percipient 
pigan  the  impressions  they  receive  from  without, 
are  supplied  with  nerves,  which  arise  from  deter- 
minate portions  of  the  brain  and  spinal  marrow. 
Between  these  definite  portions  of  the  brain,  and 
the  organ  to  which  they  correspond,  the  comuni- 
cation  is  simple  and  direct ;  each  particular  nerve 
being  a  fasciculus  of  smaller  nervous  cords,  running 
parallel  to  each  other,  and  communicating  dis- 
tinctly between  the  two  extremities.  Every  fibre 
of  the  body,  which  is  under  the  dominion  of  the 
will,  is  thus  placed  in  relation  with  a  definite  spot 
in  the  brain  or  spinal  marrow,  and  volition  may  be 
conceived  to  operate  upon  it,  through  an  action 
concentrated  exclusively  on  that  point. 

But  the  nerves  of  the  sympathetic  plexus,  which 
influence  organs  removed  from  the  control  of  the 
will,  are  otherwise  constructed.  The  sympathetic 
plexus  consists  of  a  network  of  nerves,  uniting 
with  each  other  jn  every  possible  variety,  and  also 
with  numerous  ganglions,  or  knots* of  cerebral 
substance,  which  appear  to  perform  the  functions 
of  so  many  distinct  nervous  centres.  This  system  of 
nerves  unites  with  the  brain,  and  with  every  por* 
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tion  of  the  spinal  marrow,,  by  numerous  commo« 
nications.  It  may  therefore  be  considered  as  re« 
ceiving  impulses  from  all  these  points,  and  conse- 
quently as  being  susceptible  of  the  joint  influence 
of  ail,  without  being  subjected  to  any  specific  af- 
fection from  each.  It  is  accordingly  found,  that 
the  parts  to  which  these  organs  are  distributed, 
although  emancipated  from  the  dominion  of  the 
will,  are  subjected  to  the  full  influence  of  the  pas« 
sions  and  other  causes,  which  act  upon  the  whole 
nervous  system. 

In  the  present  state  of  knowledge,  it  is  evident 
that  very  little  reliance  can  be  placed  in  any  posi« 
tions  respecting  the  nervous  tissues,  not  founded 
upon  absolute  experiment,  and  the  Spanish  pro* 
verb  applies  to  this  subject  with  peculiar  force  : 
'^  De  las  cosas  mas  seguras,  la  mas  segura.esdu- 
dar.''  This  much,  however,  seems  to  be  demon- 
strated ;  that  the  nervous  apparatus  does  not 
(directly  convey  to  the  other  tissues  any  principle 
or  influence  imnaediately  necessary  to  their  life; 
that  it  is  not  the  seat  or  secretor  of  a  vital  fluid. 
The  muscular  Structures  not  only  exist  in  total 
independence  of  the  nervous  agency,  but  are  ca- 
pable of  performing  their  contractions  without  its 
interference. .  The  nerves  of  volition  act  upon 
the  voluntary  muscles  merely  as  their  appropriate 
stimuli  ;aod  those  of  the  sympathetic  plexus  affect; 
the  involuntary  muscles  in  some  manner  still  more 
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remote;  and  this  perhaps  is  alt  that  can  be  asserted 
on  the  subject. 

The  structure  and  arrangement  of  the  nervous 
organs  have  occupied  the  attention  of  anato^ 
mists  in  all  ages ;  and  the  minutest  facts  have 
been  faithfully  recorded ;  but  physiologists  have 
not  yet  succeeded,  in  connecting  the  appearances 
thps  noted  with  corresponding  movements  or  re- 
sults. The  proper  tissue  of  these  organs  has  by 
some  persons  been  considered  as  glandular,  by 
others  as  a  mere  mass  of  pulp  ;*  but  Messrs.  Gall 
and  Spurzheim  have  succeeded  in  demonstrating 
its  arrangement  to  be  fibrous ;  and  that  the  fibres 
of  different  parts  of  the  brain  pursue  different 
directions.  The  theory,  however,  which  these 
speculators  have  promulgated,  and  which  assigns 
distinct  functions  to  the  different  portions  of  the 
brain,  and  ascribes  to  each  a  definite  propensitj^^ 
must  at  present  be  regarded  as  a  mere  gratis  die* 
turn  ;  and  as  one  also  that  is  contradicted  by  the 
best  ascertained  facts  in  metaphysical  science. 

Although  the  relations  of  structure  and  fuQc-> 
tion  in  the  nervous  organs  be  thus  obscure,  there 
exists  a  very  manifest  adaptation  of  the  apparatus 
of  relative  sensibility  to  the  physical  properties  of 
external  nature,  through  the  medium.of  the  oi^ans 
of  s^e.  The  eye,  it  is  well  known,  is  an  opti€:al 
instrateent,    resembling  a  camera   obscure;    by 

*  Cayier  Lep ons. 
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means  of  which  an  image  of  the  objects,  placed 
within  the  sphere  of  vision,  is  traced  upon  the 
optic  nerve.  There  is  also  a  further  adaptation  of 
the  nerve  itself  to  the  subtilty  and  delicacy  of 
the  impetus  of  light :  for  the  retina,  or  sensitive 
extremity  of  the  optic  nerve,  is  an  expansion  of 
nervous  matter,  soft,  pulpy,  and  divested  of  its 
usual  membranes,  so  as  to  be  in  immediate  contact 
with  the  luminous  rays. 

As  the  structure  of  the  eye  is  adapted  to  the 
properties  of  light,  so  is  the  mechanism  of  the  ear 
constructed  to  correspond  with  the  vibratory  elas- 
ticity of  the  air  and  other  bodies,  by  which  sound 
is  propagated.  Sapid  and  odorous  substances  are 
brought  into  contact  with  the  organs  of  taste  and 
smell  by  their  solubility  in  the  mucous  secretions, 
exuding  from  the  surfaces  of  those  organs.  The 
impressions  of  touch  are  purely  mechanical,  and 
the  nature  of  the  sensation  which  follows  the  im- 
pact of  bodies,  upon  different  parts  of  the.  or- 
ganized surface,  is  regulated  by  the  greater  or  less 
tenuity  of  the  epidermis,  or  scarf  skin  interposed 
between  the  sentient  tissue  and  the  impinging 
substance,  and  by  the  degree  of  developement  in 
the  tissues  themselves.  The  superior  sensibility 
of  the  fingers'  ends  depends  chiefly  on  thi$  latter 
cause. 

Besides  these  obvious  mechanical  differences 
in  the  organs   of  sense,    there  are  utl^er  unknown 
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vital  peculiaritiesi  connected  perhaps  with  un- 
known  structural  varieties  in  the  terminationsof  the 
nerves.  If  a  slight  shock  of  electricity  he  passed 
through  the  eye,  an  operation  in  which  the  mecha-" 
nical  apparatus  of  the  organ  is  not  interested,  a, sen- 
sation of  light  will  be  produced  :  whereas  if  it  pass 
through  the  gustatory  or  olfactory  nerves,  the  sen- 
sation will  be  a  taste  or  a  smell.  This  view  of  the 
subject  is  confirmed  by  comparative  anatomy, 
which  teaches  that,  notwithstanding  those  struc- 
tural differences  which  fall  upon  the  mechanism 
of  the  organs  of  sense,  and  which  render  the 
impressions  made  upon  them  in  the  inferior  ani- 
mals less  accurate  anddiscriminable,  the  seqsations 
attached  to  each  nerve  of  sense  are  still  in  their 
essence  the  same  in  all  animals ;  and  produce 
in  the  meanest  no  less  than  the  highest  classes, 
actions  congruous  to  their  cause. 

The  necessities  which  preside  over  the  severs,! 
senses  are  likewise  abundantly  manifest.  The 
necessity  of  touch  is  self-evident ;  no  animal 
destined  to  move  upon  the  earth,  could  sub- 
sist  without  it.  Theutility  of  taste,bothasa  means 
of  discrimination  between  articles  of  diet,  and  as 
ah  incentive  to  taking  food,  is  no  less  intelligible. 
To  this  end  the  sense  of  smell  is  also  subservient ; 
and  it  is  most  highly  developed  in  those  animals 
which  require  a  knowledge  of  the  existence  of 
their  food,  while  placed  at  considerable  distances ; 
th^  is  to  ssy,  in  the  carnivorous  species.    Of  the 
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necessity  of  sight  to  self-preservation*  it  is  unne- 
cessary to  speak  :  and  hearhng,  a  faculty  adapted 
to  the  same  end,  is  rendered  necessary  by  the  pe- 
riodic absence  of  light,  and  by  the  existence  of 
dangers  which  do  not,  like  light,  proceed  uni- 
formly in  straight  lines. 

These  necessities    being  common  to    all  the 
higher  classes  of  animals,  in  various  degrees,  the 
oigans  of  sense  in  various  states  of  developement 
are  alike  universal.     When  the  habits  of  a  species 
are  unfavourable  to  the  exercise  of  any  sense,  the 
organ  seems  in  those  animals  to  have  dwindled 
in  a  corresponding  degree  :    this  is  thq  case  with 
the  eyes  of  moles.   The  habitual  use  of  a  sense,  on 
the  contrary,  appears  to  favour  its  developement. 
The  hearing  of  timid  animals  is  remarkably  acute. 
The   truth  of  this   supposition  is  evinced  by  the 
corresponding  differences  observable  between  in- 
dividuals of  the  same  species.     The  senses  of  a 
savage  are  greatly  more  acute  than  those  of  a  civi- 
lised  man :  the  savage  retains  the  power  of  mov* 
ing  bis  ears,   which   is  lost  amopg  more  polished 
nations:    his  nostrils  are  likewise  more  dilated. 
The  increased  delicacy  of  touch,  in   persons  who 
have  lost  their  eyes,  is  another  fact,  which  favours 
the  same  doctrine. 


''*  Althoagli  some  individuals  subsist  without  the  use  of  th« 
oTgaat  of  TisioD,  it  is  evidently  impossible  that  societies  shonld 
do  so* 
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In  proportion  as  animaU    diflfer  more   widely 
from  the  human  structure,  the  greater  is  the  diffii* 
culty  of  determining  the  analogy  of  their  senses 
to  our  own.     lo  examining,    however,  the  seve- 
ral species,  we  perceive  them  either  to  be  or  not 
to   be  in&uenced  by  certain    impressioos ;    and 
thence  we  deduce  the  presence  or  absence  of  the 
corresponding  organs.     In  a  few  instances,  impor-  ^ 
tant  differences  are  discoverable  in  the  general 
mechanism  of  the  organs  of  sense ;  thus  the  eye 
of  some  insects  is  known  to  multiply  objects  of 
vision  many  thousand   times ;  but  the  influence 
pf  this  arrangement  upon  their  mode  of  seeing  is 
obviously  unascertainable.* 

Whether  some  animals  inay  not  possess  senses, 
of  which  we  can  have  no  conception,  is  a  propor 
sition  whose  abstract  possibility  cannot  be  doubt- 
ed ;  but  as  the  power  of  conceiving  the  concomi- 
tant   sensations,  or  the   necessities   with  which 


"■' '  ■  < ' 


*  The  surface  of  the  compound  ejes  of  insects  exhibits  a  se- 
ries of  hexagonal,  slightly  convex  faces,  separated  from  each 
other  by  slight  farrows,  which  ar,e  not  uofrequentiy  set  with 
shjort  hairs.  But  a  still  more  singular  circumstance,  is.  the  p^- 
htence  of  a  jcoat  of  black  matter,  analogous  to  the  pigmentutt 
nigrum  j^f  the  human  eye,  which  completely  covers  the  itffiferior 
surfaces  of  these  mul.tiplied  cornese,  and  apparently  precl«4l?s 
the  further  passage  of  the  light.  It  is  evident  that  the  rejatious 
of  this  machine  to  the  luminous  pencil  are  not  the  same,  as  in  a 
common  eye ;  and  it  should  appear^  tb^^t  the  sensations  it  piopap 
^ates,  are  of  a  different  nature ;  since  some  insects  exist,  posr 
jessed  of  both  instruments. 


ORGANS    AND    FUKCTIOHt.  183 

they  maybe  connected,  is  placed  without  the  scope 
of  our  organization,  there  cannot  be  found  data 
for  determining  the  fact  in  the  affirmative. 


Muscles  and  Bones. 


The  organs  of  loco-motion  are  influenced  by  so 
many  external  causes,  that  the  same  subservience 
to  one  architype,  which  distinguishes  the  nutritive 
functions,  is  manifestly  impossible. 

In  every  situation,  in  which  life  can  be  sup- 
ported, nature  is  replete  with  its  products.  The 
air,  the  earth  in  all  its  regions,  the  sea  and  fresh 
waters,  the  interior  of  living  animals  and  vegeta- 
bles, and  their  disorganizing  remains  after  death, 
teem  with  animal  existences ;  and  the  powers  ot 
movement  in  each,  are  adapted  to  the  medium 
they  ar^  destined^to  inhabit,  and  to  the  exertions 
they  are  required  to  make  for  the  preservation  of 
their  life. 

The  immense  variety  of  structure,  thus  necessi- 
tated, may  however  be  reduced  to  three  primitive 
forms: — that  in  which  the  bony  structure  is 
placed  externally ^  that  in  which  it  is  concealed 
beneath  the  soft  moving  JihreSy  and  a  third  in 
which  it  is  altogether  absent.  The  apparatus  of 
loco^motion  usually  consists  of  three  orders  of 
parts  t  —  1st.  A  mechanical  arrangement  of  firm, 
dense,   unyielding  organs,  of  little  sensibility  and 
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obscure  Yitality.  2dly.  A  muscular  structure  by 
which  motion  is  essentially  performed  :  and  3dly. 
The  nerves,  by  which  the  impulses  of  volition 
operate  in  determining  the  actions  of  the  muscles. 
Between  these  parts  a  necessary  harmony  subsists: 
a  complicated  skeleton  implies  the  existence  of 
numerous  muscles,  and  a  degree  of  relative  sensi- 
bility capable  of  receiving  motives,  and  of  exerting 
volition  adequate  to  the  extent  and  variety  of  its 
powers  of  motion. 

In  those  animals  which  move  persalium  a  ske- 
leton is  absolutely  necessary,  formed  of  many 
pieces,  and  connected  with  numerous  articula- 
tions. In  those  species,  whose  progression  is  con- 
fined to  a  trailing  motion  upon  the  surface,  thi^ 
mechanism  is  totally  wanting. 

In  the  insect  tribes  the  levers  and  fixed  points 
of  motion  are  found  in  an  external  skeleton,  or 
case,  formed  by  a  condensation  and  hardening  of 
the  skin,  while  the  four  highest  classes  of  aninials, 
the  mammalia,  birds,  reptiles,  and  fish,  are  sup- 
ported apd  ipoved  upon  an  articulated  assemblage 
of  bones,  which  are  placed  within  jthe  poft  parts 
by  which  they  are  moved.* 

*  The  solitary  bone  of  the  cattle  fish  (which  is  used  in  the 
maniifacture  of  pounce)  may  be  eonsidered  as  the  rndiment  of  an 
interior  skeleton.  In  this  respect,  as  in  many  others,  the  genos 
aaepia  seems  to  occupy  the  head  of  the  iavertebrated  fsmilies, 
and  tfi  connect  them  with  the  superior  classes  possessed  of  erti- 
jculated  spineSf 
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The  geoeral  model,  upon  inrhicb  tbjs  apparatus 
IS  framed,  is  the  same  in  all ;  but  it  admits  of 
some  differences,  arising  out  of  the  necesaities  of 
eacb  separate  species.  In  its  most  abstract  out- 
line, the  skeleton  consists  of  a  spinal  coluipa, 
composed  of  many  small  pieces,  termed  veriebrm^ 
pierced  through  their  centre^  sq  as  to  form  by  their 
junction  a  continuous  caqal^  destined  to  contain 
ibe  spinal  marro.w  ;  an  osseous  case  at  the  ante- 
rior extremity  to  bold  tb.e  brain,  together  with 
the  bony  substructure  of  the  face ;  in  the  middle 
the  ribs  and  sternum,  forming  the  cavity  of  the 
chest ;  and  lastly,  four  combinations  of  bopy 
levers,  constituting  the  anterior  and  posterior  ex- 
tremities. These  last  are  wanting  in  serpents,  and 
in  some  fish.  The  hind  feet  are  absent  also  in 
the  cetaceous  mammalia  (whales),  and  in  the 
apodal  fish  :  the  anterior  extremity,  in  one  species 
of  lizard  only.  No  vertebrated  animal  has  more 
than  four  members,  except  the  reptile  called  the 
flying  dragon  fdracQ  volans)^  which  has  a  sort 
of  wing,  supported  upon  si?c  cartilaginous  rays, 
articulated  with  the  spine.* 

Of  the  bones  composing  tbe  thorax,  the  stetr 
Hum,  or  breast-bone,  i|5  wanting  in  serpents  and 
fish  ;  and  the*  ribs  also  are  absent  in  some  species 
of  this  last  class,  and  in  the  entire  family  of  frogs. 
The  head   and  vertebrae  are  universally  present, 


wmm^m^ 


*  Q^iUjT^  Hiatoire  dei.  Animaux* 
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though  the  latter  differ  in  number,  according  to 
the  length  of  the  animal,  and  in  construction, 
according  to  the  motions  requisite  in  the  part 
where  thev  are  situated. 

The  reason  of  these  differences  is  abundantly 
evident.  The  bones  of  the  head  and  spine  be}ng 
adapted  to  receive  and  defend  the  brain  and  spinal 
marrow,  are  connected  with  the  most  important 
^nd  indispensable  oi^ans  in  the  animal  economy ; 
they  are  therefore  constant.  The  thorax,  on  the 
contrary,  connected  with  the  function  of  respira- 
tion, must  submit  to  modifications,  founded  upon 
the  different  modes  in  which  that  process  is  con- 
ducted :  moveable  ribs  would  be  uselesA,  for  ex- 
ample,  in  the  frog,  which  breathes  by  deglutition. 
The  extremities,  lastly,  being  calculated  upon  the 
medium  the  animal  inhabits,  and  upon  its  neces- 
sities for  loco-motion,  must  necessarily  be  the 
most  variable  parts,  both  in  number  and  disposi* 
tion,  of  the  whole  skeleton. 

By  a  comparative  examination  of  the  skeletons 
pf  different  animals,  it  will  be  found  that  the  most 
imperfect  differ  from  the  most  perfect,  merely  by 
defeci ;  and  that  in  the  intermediate  animals,  the 
.defective  parts  frequently  exist  in  a  state  of  de^ra- 
idk^tion,  forming,  as  it  were,  a  connecting  chain  be- 
tween the  two  extremes. 

Thus  the  wings  of  birds  afford  an  osseous  struc- 
ture, analogous  to  the  wrist  and  band  ;  and  so  does 
the  fin-shaped  extremity  of  the  whale  tribe,  al- 


oaeAKS  A»rD  fy;nctton«.  187 

tboBg^t^  the  ttotimis  for  which,  ia  the  nmre  perfect 
animele,  these  parti  are  constructed,  are  not  there- 
by reDdered  possible.  Another  instance  of  this 
fact  may  be  observed  in  the  fore-arm  of  sonie  aqi- 
mals : — In  the  most  perfect,  this  member  consists 
of  two  bones,  but  in  a  few  species  it  is  composed 
of  a  single  piece:  in  these,  however,  the  bone  in 
question  is  marked  by  a  furrow,  or  division,  indi- 
caiing  an  attempt  at  the  more  perfect  formation. 
The  great  toe  on  the  human  subject  is  in  like 
manner  an  abortive  attempt  at  the  thumb. 

From  these,  and  many  other  similar  facts,  it. 
should  seem  as  if,  at  the  period  in  which  oi^aniza- 
tion  commenced,  there  existed  in  nature  a  nisMs 
towards  a  given  mode  of  combination,  which  was 
more  or  less  violently  resisted  by  counteracting 
causes.  Some  speculators  jbiave  regarded  this  si- 
milarity of  structure,  as  a  proof  that  organization 
commenced  by  the  most  simple  species ;  and  that 
by  a  progressive  spontaneous  developement,  the 
more  perfect  animals  were  formed  from  them ;  in 
the  samemanner  as  the  butterfly  proceeded  from  the 
caterpillar ;  the  organization  of  every  genus  being 
modified  by  the  external  circumstances  in  which 
accident  bad  placed  it.^ 


1*^ 


^*  Those  theorists  who  beliisfie  the  eftTtfarto-fasvs  betsin  the 
beginniiig^  aoifomilj  coffered  mkh  water,  coDsidei  the  aqaatic 
animals  as  the  parents  of  the  land  species-T^velot  irngti  sovu^ai 
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The  structure  of  bone  is  analogous  to  that  of 
the  other  tissues  ;  that  is  to  say,  it  consists  of  a  re- 
ticulation of  cellular  substance,  in  which  there  is 
deposited  the  peculiar  and  appropriate  matter  of 
the  bony  tissue.  This  matter  is  the  earthy  salt^ 
termed  phosphate  of  lime.  Its  formation  requires 
a  considerable  developement  of  vital  force;  audit 
does  not  take  place  in  the  early  condition  of  the 
f*oetus.  Previous  to  the  existence  of  the  bones, 
their  place  is^supplied  by  cartilage^  an  elastic  sub* 
stance,  more  familiarly  known  by  the  name  of 
gristle.''^  The  first  step  to  the  formation  of  bone 
is  indicated  by  the  appearance  of  a  vessel  upon 
the  cartilage  carrying  red  blood  ;  this  is  speedily 
followed  by  the  absorption  of  a  speck  of  the  origi- 
nal matter,  and  the  secretion  of  a  speck  of  phos- 
phate of  lime,  from  which,  as  from  a  centre,  frejih 
bony  matter  irradiates,  in  all  directions,  by  the 
continued  action  of  new-formed  vessels.  In  every 
bone,  ossification  begins  from  several  of  these  cen- 
tres ;  and  continues  till  the  different  formations 
meet,  coalesce,  and  consolidate  into  one  entire 
piece.  In  some  instances,  however,  these  junc^ 
Mons.  take  place  only  in  advanced  lifer— the  line 
of  separation  is  then  called  a  suture.  The  law, 
which  regulates   this   process,   is  very  obscure. 

*  This  circfiin&tance  barmonizes  well  with  the  pretsore  which 
the  fetw  sustains  id  passing  into  the  world. 
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It  commences  rapidly  in  the  tatter  periods  of  foetal 
existence,  and  continues  through  life,  gradually 
decreasing  in  vigour,  (as  far  as  the  skeleton  is  con« 
cerned)  and  it  seldom  if  ever  supersedes  entirely 
the  cartilaginous  tissue.  On  the  contrary,  the 
existence  of  cartilage  in  every  part  of  the  skeleton^ 
where  two  bones  articulate  so  as  to  allow  of  mo* 
tion,  seems  a  fundamental  necessity  ;  for  without 
the  interposition  of  this  elastic,  compressible  mat- 
ter,  motion  could  neither  be  performed  with  grace 
nor  with  safetv  to  the  tender  and  delicate  tissues, 
which  are  essential  to  life.  Yet  in  advanced  age 
the  ossific  process  seems  to  assume  an  increase  of 
intensity  ;  but  the  cartilages  are  no  longer  the 
seats  of  this  process.  The  ossification  of  these 
parts  is  rarely  carried  so  far  as  to  iiilpede  motion  ; 
though  some  surprising  instances  of  this  diseased 
affliction  of  the  joints  are  on  record.  The  peculiar 
seat  of  the  ossific  action  in  advanced  life  is  the 
internal  coats  of  the  arteries.  According  to  the 
testimony  of  Bichat,  in  every  ten  subjects  after 
the  sixtieth  year  of  life,  seven,  at  least,  exhibit 
traces  of  this  disease.* 


-kMpi 


*  This  is  one  of  the  effects  of  that  solidification  resulting  from 
living  action  already  mentioned.  The  valves  of  the  arterial  oc 
left  side  the  heart  are  frequently  the  seats  of  this  afi*ection ;  when 
considerable  derangement  of  the  circulation  ensues.  The  osseous 
induration  of  the  arteries^  inasmuch  as  it  is  destructivs  of  their 
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The  vigorous  exertion  of  living  ene^y,  which 
is  requisite  for  the  secretion  of  phosphate  of  iime, 
occasionally  renders  the  e0brt  too  great  for  the 
constitution.  A  low  degree  of  tMs  vice  consti- 
tutes the  disease  called  rickets,  in  which  the  bones 
becoming  unequal  to  support  the  weight  of  the 
body  by  the  deficiency  of  earthy  matter  in  their 
structure,  bend  and  assume  distortions,  which 
eventually  become  permanent.  More  rarely  the 
defect  of  phosphate  of  lime  is  so  complete,  as  to 
render  the  whole  skeleton,  fiist  brittle  and  then 
flexible;  when  the  patient  dies,  from  the  injury 
sustained  in  vital  parts,  by  the  failure  of  support 
from  the  osseous  organs.  The  bony  tissue  of 
fish  is  less  solid  than  that  of  animals  ;  and  there 
exists  a  numerous  family,  in  which  the  skeleton 

* 

is  permanently  cartilaginous  ;  a  condition  rendered 
supportable  by  the  density  of  the  medium  these 
animals  inhabit. 

The  form  and  position  of  the  different  const!- 
tuent  bones  of  the  skeleton  are  regulated  according 
to  the  laws  of  mechanics ;  and  they  form  a  series 
of  levers,  pulleys,  and  hinges,  analogous  to  those 
existing  in  artificial  machinery^  In  this  respect, 
however,  as  in  all  others,  vitality  interferes  and 
modifies,  more  or  less,  the  details  of  arrangement. 

In  the  combinations  of  artificial  machinery,  the 


elasticity,   tends  to  the  same  disturbance ;  but  is  seldom  sufii* 
ciently  extensive  to  destroy  life. 


ORCTANS    ANP    FUNCTIONS.  191 

great  objwt  of  the  contriver  is  to  obtain  an  increase 
of  power :  the  several  parts  are  so  put  together,  as 
that  each  shall  act  upon  the  other,  withamecha- 
nical  advantage.  With  respect  to  the  lever^  the 
gnat  instrument  of  animal  movements,  this  can 
only  be  effected  by  an  excess  of  length  in  the  mov« 
ing  branch,  by  which  it  describes  round  the  ful« 
crum,  a  segment  of  a  very  large  circle.  The  con* 
sequences  of  this  arrangement  in  the  animal  struc* 
ture  may  be  easily  imagined*  Let  any  one  sup« 
pose  the  bones  of  the  leg  to  be  articulated  to  those 
of  the  thigh  at  their  middle j  instead  of  their  ex-^ 
tremity :  in  the  extended  position  of  the  limb  the 
upper  half  of  the  leg  would  lap  oyer  the  thigh ; 
and  when  bent,  it  would  form,,  with  that  bone,  a 
right  angle  :  a  condition,  utterly  incompatible  with 
the  safety  of  the  arteries  and  nerves,  and  totally 
destructive  of  grace  and  form  in  the  limb.  In 
most  of  the  animal  movements  therefore  the  levers 
play  at  an  enormous  disadvantage,  and  this  defect 
is  counterbalanced  by  a  corresponding  increase  of 
energy  in  the  muscles.  A  great  advantage  is 
gained  by  this  arrangement,  in  celerity  of  motion. 
If  the  branches  of  a  lever  are  equal,  no  more  space 
is  traversed  in  a  given  time  by  the  one  limb  than 
is  measured  by  the  other :  but  when  a  force  is  ap- 
plied to  the  shorter  branch  of  an  unequal  lever, 
it  compels  the  longer  to  traverse  in  equal    times 
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a  space  ]i¥hich  is  proportionate  to  the  circles  of 
which  the  two  braiyches  are  respectively  the  dia- 
meters. 

By  this  law  of  mechanics  likewise  is  regulated 
therelationsof  the  separate  joints  which  compose 
the  limbs.  Those  bones  which  are  placed  nearest 
to  the  body  in  the  limb,  are  long,  and  are  so  articu-^ 
iated  as  to  allow  of  great  latitude  of  motion  ;  be- 
cause all  the  movements  communicated  to  these 
bones,  are  more  intensely  conferred  upon  those 
which  are  at  the  more  distant  part  of  the  lever. 
The  joints  which  are  placed  more  remotely  from 
the  centre  are  not  calculated  for  extent  of  motion, 
but  receive  it  from  the  proximate  articulations  ; 
and  they  are  arranged  rather  for  the  production  of 
complex  and  multiplied  movements.  The  ob« 
servations  connected  with  this  subject  might  be 
extended  through  many  volumes  ;  for  the  vast 
variety  of  movements  which  animals  exhibit,  ne- 
cessitates corresponding  peculiarities  in  the  instru- 
ments of  motion.  The  inquiry,  however,  would 
demand  a  separate  consideration,  as  a  distinct 
branch  of  natural  science. 

The  existence  of  the  Muscular  Tissue  is 
modified  by  two  necessities  :  it  is  influenced  in  its 
substance  by  its  relations  with  vitality  ;  and  in 
its  form  and  arrangement,  by  the  laws  of  mecha- 
nics. The  former  of  these  causes  is  wholly  in- 
scrutably.    Certain  vegetables  perform  muscular 
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motions,  without  the  existence  of  animal  fibres  ; 
and  the  muscles  of  the  four  great  classes  of  animals 
vary  amongst  themselves  in  sensible  properties, 
to  a  degree  that  baffles  every  attempt  at  ascertain- 
ing the  essential  conditions  of  muscular  contract- 
ility. The  sensible  differences  of  fish  and  flesh 
are  not  referable  to  any  known  variations  in  their 
vitality,  or  motive  powers  ;  further  than  that  the' 
muscular  energy  of  the  land  animals  is  more  in- 
tense, and  less  readily  susceptible  of  exhaustion, 
than  that  of  the  fish  tribes. 

-  With  respect  to  the  arrangement  of  muscles, 
they  are  governed  by  laws  purely  mechanical. 
Wherever  a  great  exertion  of  muscular  force  is 
necessary,  the  moving  fibres  are  inserted  in  a  tough 
inelastic  cord  of  fibrous  structure,  called  a  tendon  ; 
by  which  means  a  considerably  greater  number 
of  moving  fibres  can  act  upon  a  given  point,  than 
if  they  were  in  immediate  contact  with  the  bone. 
The  tendinous  tissue  assumes,  in  different  parts, 
a  considerable  variety  of  fornis  ;  sometimes  resem- 
bling a  rope,  more  frequently  assuming  an  expanded 
surface ;  according  to  the  physical  necessities  of 
the  organ. 

.  ..The  fibres  of  muscles  are  rarely  inserted  in  the 
direction  of  the  motion  they  are  required  to  pro- 
duce ;  but  form,  with  it,  an  angle,  more  or  less 
considerable:  by  this  means  they  carry  the 
moveable  point  through  a  given  space,  with  ^ 
much    smaller  degree  of  contraction.     In    pul- 
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ling,  for   instance,   the  point   A  to  the  point 


B 


the  muscle  A  B  must  lose  its  whole  length,  which 
is  an  evident  impossibility  ;  but 

D 


if  the  same  effect  be  induced  by  tho  muscles  A  C, 
A  D,  they  would  still  retain  the  length  iy  B,  C  D, 
respectively,  at  the  time  of  their  gseatest  contrac- 

tion.* 

The  muscles  are  frequently  inclosed  la  ten- 
dinous sheaths,  cMed  apimfiurosea;  not  for  the 
purpose  of  conferring  strength  on  them  ;  for  the 
muscular  fibres  are  stronger  than  either  the 
tendinous  or  bony  tissues,  and  upon  great  and 
sudden  exertions,  are  capable  of  breaking  these 
organs  before  they  lacerate  themselves  by  th«r 
contraiptions.     The  office  of  the  aponeuroses  is 


•1*-* 


*  See  Barclay  on  Muicolar  Motion* 
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to  bind  down  the  muscular  fibres,  to  prevent  them 
from  startiBg  out  of  the  line  of  direction  during 
their  contraction,  and  to  afford  a  point  d*appui 
for  the  performance  of  their  functions. 

Animal  movements  are  seldom  performed  by  a 
single  musde ;  but  are  intrusted  to  the  combined 
action  of  several.  For  in  the  various  changes  of  po- 
sition, which  the  limbs  make  with  respect  to  each 
other,  in  the  different  stages  of  a  given  motion, 
a  single  muscle  may  gain  or  lose  considerably  in 
mechanical  advantage ;  which  would  operate  to 
produce  an  unsteady  motion  in  the  limbs.  In  gene- 
ral, therefore,  as  one  muscle  loses  this  advantage, 
another,  operating  upon  the  same  point,  gains 
proportionably,  in  each  change  of  position ;  and 
thus  the  strain  upon  the  moving  point  is,  at 
all  times,  preserved  equal. 

A  sudden  and  jerking  movement  of  the  limbs  is 
still  further  prevented,  by  the  simultaneous  action 
of  antagonist  muscles,  or  of  those  which  pull  in 
contrary  directions ;  for  the  one  set  of  muscles  re- 
laxing only  in  proportion  as  the  others  contract, 
a  sudden  motion  is  much  less  likely  to  ensue. 

The  philosophy  of  muscular  movements,  of 
which  a  general  notion  may  be  obtained  from 
these  few  instances,  is  like  that  of  the  osseous 
structure,  the  subject  of  an  independent  inves- 
tigation. It  is  sufficient  for  the  present  purpose 
to  observe,  that  in  all  these  details  the  laws  of 
mechanics  prevail,  and  that  the  vital  energy  of  the 

oS 
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muscles  influences  their  forms  and  arrangements 
only,  where  some  other  end  than  mechanical  con* 
venience  is  to  be  gained. 

The  relation  of  the  nervous  and  muscular 
systems  is  purely  vital,  and  consequently  involved 
in  the  darkest  obscurity.  If  the  contractility  of 
the  muscles  be  excited  by  the  transmission  of 
electricity  through  the  nerves,  the  circumstances 
are  still  unknown  which  determine  the  electric 
discharge.  It  seems  now  very  decisively  proved, 
that  the  muscles  possess  in  themselves  the  principle 
of  their  motions ;  and  that  the  nerves  stand  to  th^m 
merely  in  the  relation  of  excitors.  The  nature  of 
the  influence  which  the  involuntary  muscles 
receive  from  the  nervous  system  is  perfectly  in- 
comprehensible. Their  nerves  are  chiefly  derived 
from  the  sympathetic  pkxus,  and  are  perfectly 
independent  of  volition. 

To  follow  the  minute  details  of  circumstance, 
which  necessitate  the  form  and  structure  of  the 
different  instruments  of  motion,  or  determine  the 
existenceof  different  weapons  of  attack  and  defence, 
would  be  an  endless,  and  not  always  a  very  safe 
task.    Our  views  of  nature  are  too  imperfect  to 
warrant  too  close  an  inference  of  cause  and  effecU 
in  every  case.    It  is  sufficient  to  shew,  that  in  the 
aggregate,  the  pressure  of  an  incontrolable  neces- 
sity assigns  to  each  species  its  determinate  combi- 
nation of  organs,  and  its  definite  sphere  of  actions 
There  yet  remains,  however^  one  source  of  pecu- 
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liarity,  which  has  not  been  touched  ;  and  which 
arises  out  of  the  peculiarities  of  the  generative 
functions. 

Of  all  the  organic  functions,  these  are  the  most 
thoroughly  wrapt  in  darkness,  and  impenetrability: 
they  appear,  at  first  sight,  to  bear  some  remote 
analogy  to  the  assimilating  functions,  inasmuch 
as  the  one  creates  tissue,  and  the  other  oigans  ; 
but  the  resemblance  is  too  distant,  to  lead  to  any 
accurate  conclusions.  In  the  earliest  examinable 
istate  of  new-formed  animals,  the  several  organs 
are  already  in  existence ;  it  cannot  therefore  be 
determined  by  observation  whether  the  individual 
is  modelled  de  iojutes  pieces^  or  merely  developed 
by  the  parent. 

The  simplest  animals  may  be  multiplied  by 
division  ;  but  their  natural  mode  of  increase,  is  by 
the  appearance  of  a  new  individual  on.  some 
part  of  their  surface,  which  remains  attached,  and  a 
^constituent  part  of  the  parent,  till  it  has  obtained 
considerable  developement;  when  it  is  cast  off,  and 
assumes  an  independent  existence.  This  mode 
pf  increase  is  technically  termed  gemmiparous^ 

In  the  higher  species,  the  power  of  increase  is 
confined  to  a  definite  organ  ;  in  some,  it  requires 
the  concurrence  of  two  organs,  which  in  a -few  in- 
stances are  united  in  the  same  individual,  but  more 
frequently  exist  in  separate  animals,  which  thus 
acquire  the  distinction  of  sex.  The  hermaphro- 
dite species  are,    in  some  instances,    sufficient 
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to  themselves  for  the  purpose  of  increase;  in  others 
they  require  a  mutual  fecundation.  In  a  very 
few  species,*  fecundation  is  only  necessary  once 
in  a  given  ipuccession  of  gesrerations;  ia  some  also 
the  same  act  suffices  only  for  a  certain  numW 
of  successive  pmductions ;  but  ia  general  each 
individual  is  the  coasequeiiCe  of  a  specific  le- 
cundatioH* 

Another  knportant  division  of  the  subject 
results  from  the  state  in  wbi^h  the  embryo  is 
separated  from  the  parent ;  which  originates  the 
distinction  oi  mpiparous  and  oviparfm^  repro-* 
duction. 

The  causes  of  these  difiPerefices  are  whoUy  un^ 
known  ;  nor  has  any  light  been  hitherto  ttot)wn 
on  the  influence  of  either  of  the  Kexea,  in  pro- 
ducing the  new  animal.  It  would  be  easy  to 
collect  a  vast  body  of  ooojectures  and  theories,  sad 
to  make  a  proportionate  shew  of  erudition  on  this 
obscure  subject  5  but  the  positive  ^  information 
would  still  be  nothing  ;  and  the  bumiliatioii  of  the 
task  would  be  as  painful  to  the  compiler,  aa  its 
extent  would  he  burdensome  to  the  reader. 

The  influence  of  the  various  conditions,  arising 
out  of  these  aevepal  oMdes  of  reproduction  on  the 
organisatiosi  andfeoiilties  of  individuaki,  is  exten- 
sive and  curious.  The  os^istoikce  of  the  breasts  is 
cowjected  with  vivipa«x>ttft  birth;  for  though  there 

^-  ■■  .  IriTTfi-jij       ,py,   ,  I    ■    T-a     flr  II     ir^ii  IT  .n.- ■  .-ft      -     111-.  ,    ,    .»  11. 
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are  sonie  few  individualai  whieh  appear  t6  prepuce 
tbeir  young  alive,  whose  offdpridgs  are  capable  of 
seeking  their  own  subsistence  from  the  hour  of 
their  nativity,  yet  they  are  in  reality  oviparous  ;^ 
the  young  being  produced  from  an  egg,  which 
breaks  before  it  quits  the  body  of  the  parent. 

Ib  the  several  tribes  of  insects  which  are  dVi*- 
parous,  there  exist  vatious  instruments,  adapted 
to  depositing  the  ^s  in  such  situations^  as  #iU 
affbrd  the  young  proper  food  at  the  period  of  their 
bursting  the  shell ;  the  whole  process  of  makingt 
honey  and  wax,  together  wHh  the  curious*  pro* 
peBsities  connected  with  that  oiganisetion  in  fKe 
bee^  ar^  aubservient  to  this  necessity. 

Some  species  of  insects  appear  to  change  their 
dement,  and  to  acquii^  wingsi  merely  for  the  pur- 
pose of  reproduction ;  and  the  luminous*  secretion 
of  the  female-  glow-worm,  is  a  suppleaoent  tO'  the 
defect  of  wings  id  ittf  organization,  to  obviate  the 
impossibility  of  seeking  the  male  i»  the  regioneof 
the  air. 

The  influence  of  the  generative  (Hgans  upon 
the  general  economy  is  marked  in  the  seyeial 
se»ual  dis^tinctions,  which  an  attentive  exami- 
nation will  discover  even  in  the  lowest  viviparous 
qiaadrupeds,:  and  indeed  in  most  other  speciiM. 
The.  fecutties  of  the  mind^  tbe^  dfspositionis^  ap<^ 
fetites^  and  habits,  change  with  alterations  in 
the  meebanism  and  viliility  of  these  important 
paftk.    It  cannot  therefore  excite  siirpi^se^  that 
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they  modify  to  a  great  extent  the  genepal  con- 
ditions of  the  animal  structure*  and   contribute 
^  largely   in  determining  the  combinations  of  the 
relative  organs. 

There  exists  one  remarkable  peculiarity  in  the 
generative  organs  of  the  whole  organized  world, 
which  requires  particular  notice  ;  namely,  that 
the  intensity  of  their  functions  is  not  co-ordinate, 
with  the  means  which  nature  affords  for  the  support 
of  individuals.  The  roe  of  the  herring  and  of  the 
cod  is  so  prolific,  that  theii*  multiplication  would 
overstock  the  immensity  of  the  ocean,  if  the  indi- 
viduals were  not  cut  off  as  fast  as  they  are 
formed.  The  increase  of  vegetable  embryoes  is  yet 
more  rapid. 

-The  operation  of  this  law  is  essentially  requisite 
to  meet  the  double  necessity  for  insuring  the  conti- 
nuance of  sjpecles,  and  for  affording  a  sufficient  sup- 
ply of  organized  subsistence  for  the  maintenance  of 
the  different  races.  Eat  and  be  eaten  is  the  common 
law  of  organic  being.    From  this  law,  man,  by  the 
power  derived  through  his  intellect,  has  partiall^r 
escaped ;    but  in  withdrawing  himself  from  the 
attacks  of  the  inferior  animals,  his  rapid  increase 
has  subjected  him  to  those  of  his  own  species. 
The  human  race  multiplies  faster  than  is  compa- 
tible with  the  well-being  of  the  individuals;  hence 
poverty  and  crime  within  the  pale  of  society^  and 
war&re  between  nations,  become  the  necessary  in- 
iUrUmeots  for  re-establishing  the  balance.     This; 
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18  a  melancholy  fact,  but  it  is  feet.     It  is  absurd 
to  imagine  that  man  a)oneis  uninfluenced  by  this 
otherwise  universal  law  of  organization  ;  and  Mr. 
Malthus  would  perhaps  have  avoided  much  ca- 
lumny and  considerable  trouble,  if  he  had  taken 
the  general  instead  of  the  individual  proposition, 
as  the  basis  of  bis  elaborate  and  philosophic  system. 
From  the  sum  total  of  external  causes,  the  cha- 
racter and  identity  of  each  species  is  fixed  by  an 
immutable  necessity.     If  the  conditions  change, 
the  organization  must  alter^  or  the  species  perish. 
The  number  therefore  of  possible  organizations  is 
limited.     The  plumage  of  the  bird  united  to  the 
gills  of  the  fish,  would  form  a  being  embarrassecl  in 
function,  and  incapable  of  continued  existence.  A 
perfect  acquaintance  with  this  law  enables  the  ana- 
tomist to  judge,  from  very  slight  traces,  concerning 
the  habits,  character,  aqd  general  conformation  of 
an  animal.     A  powerful  canine  tooth  necessarily 
implies  a  carnivorous  arrangement  of  the  intestinal 
canal,  strong  jaws,  dense  muscles,  bulky  nerves,  a 
lank  flexible  body,  toed  feet,  and  bloody  and  fero- 
cious habits.    Thus  a  single  bone  gives  general  in- 
dications of  an  entire  skeleton  ;  from  which  may 
be  deduced  the  nature  of  its  actions,  the  nerves 
and  muscles,  requisite  to  put  it  in  motion,  and  the 
senses  and  appetites  necessary  to  give  motives  for 
its  volition. 

The  combinations  which   poetic  imaginations 
have  invented,  hippogrypbs,  centaurs,  flying  men, 
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lqFcbai»  and  *  chimeras  dixe/  could  not  therefore 
subsist  in  rerum  naiura. 

Nature,  it  is  true,  sometimes  produces  incompa- 
tible combinations,  usually  termed  monstrous 
biftba.  These,  however,  necessarily  perish,  and 
the  permanent  distinction  of  species  continuea 
uninterrupted.* 

The  number  of  organized  beings  is  likewise  in- 
fluenced by  their  bahince  among  each  other.  For 
as  agriculture  banishes  many  vegetables,  considered 
as^  weeds,  so  the  multiplicatioo  of  man  has  expelled 
oertain  species  of  animals  from  his  presence.  It 
ia  by  no  means  improbable  that  the  same  law  may 
have  operated  among  inferior  animals,  and  dimi* 
oished  the  sum  total  of  oiganie  forms.  In  these 
kingdoms  the  brown  rat  has  totally  annihilated 
the  black  species^  and  probably  will  do  the  saooe 
wherever  it  appears.  The  extinction,  not  only  of 
species  but  of  genera,  is  a  fact  now  proved  beyond 
the  possibility  of  contradiction,  by  the  evidence  of 
theix  remains  preserved  within  the  bowela  of  the 
easth. 

Whether  new  combinations  occasionally  spring 
up  by  hybrid  production,  or  by  the  varieties  im- 
pressed by  physical>  circumstances  becoming  per** 
manent,  isr  a  subject  of  curious  enquiry. 

The  viewa  whieh  these  pagea  unfokiseem  to  set 
at  rest  a  question  long  agitated  concerning  the 

^  tewftsc>,.iaiBhittafcs^wt'  eiwwfinl  Tisasactisssh 
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pluralily  of  iDbabited  worlds ;  by  deflMnrttatuig 
tbat  tb«  anteial  tod  vegfUhle  racea,  wbicb  cxiat 
iQ  oar  piaiiet,  toMt  be  peeulrar  to  it.  Each  ifi^. 
vidual  has  its  particular  organisation,  in  virtue  of 
the  physical  circumstances  in  which  it  is  placed ; 
and  a  greater  or  less  degree  of  propinquity  to  Ike 
sun  would  be  suflScient  to  after  the  least  of  these 
conditions.  The  chemical  constitution  of  this 
planet  cannot  exactly  resemble  that  of  another : 
their  organized  productions  cannot  therefore  be  the 
same.  It  is  not  indeed  less  repugnant  to  received 
notions  of  the  Great  First  Cause,  than  to  our  know- 
ledge of  facts,  to  suppose  that  the  innumerable 
heavenly  bodies,  which  roll  in  the  immensity  of 
space,  are  mere  repetitions  of  each  other ;  that  the 
globe  we  inhabit  is  an  epitome  of  the  universe  ; 
and  that  it  contains  within  its  narrow  limits  ex- 
amples of  the  sum  total  of  created  things.* 


■Amiap 


<*  Le  soleil  faisant  ^clore,  par  raction  bienfaisant  de  as  lomiire 
et  de  aa  chalear,  les  aoimaux  et  les  plaotea,  qui  covvreni  la  terre, 
oousjogfeoDsparaDaIogie,qa'il  produitdeseffeta  aemblablea  anrles 
autres  plan^tes.  Car  il  o'est  paa  iiatarel  de  penser,  que  la  ma- 
ti^re^dont  nous  royooa  I'activit^  se  d^velopper  en  tant  de  fapons, 
aoit  aterile  sur  une  aussi  grosse  plan^te,  que  Jupiter,  qui,  comme 
le  globe  terrestre,  aaes  jours,  ses  nuits,  et  ses  anuses;  et  anr  le- 
quel  .lea  obaervations  indiquent  dea  changemena,  qui  aupposenl 
dea  forces  tr^s  activea.  Cependant  ce  seroit  donoer  trop  d'extenaion 
i  Tanalogie,  d'en  conclurela  similitude  deahabitaua  dea  plan^tes 
aazbabitans  de  la  terre.  L'homme,  fait  pour  la  temperature  dont  il 
jotttt,  et  pour  rei^ment  qu'il  respire^  ne  pounoit  paa,  aelon  toute 
apparence,  ▼!? re  anr  les  aiitres  plaui^tes*    Mm  09  doit-il  pas  y 
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avoir  ane  infioit^  des  organisations,  relativos  aux  diverses  constU 

tutioDS  des  globes  de  cet  uoiTers  ?    Si  la  seule  difference  des 

^l^mens  et  des  cli^iats  mel  taot  de  vari^t^  dans  les  prodoctionB 

.errestres,   combiep    plus   doivent  differer  celles    des  diyerses 

plan^tes  et  de  leurb  satellites  ?    L*imagination  la  plus  active  ne 

pent  s'en  former  aucune  id6e ;  mais  leur  existence  est  tr^s  Trai* 

semblable.'* 

La  Place,  Essai  sur  les  Prohahiliti^* 
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bulism—Nocturnal  animals. — ^Delihium— Influence  of  tempe- 
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<*Les  frais  nssorts  de  notre  oi^nisation  ne  sont  pas  caa  mus- 
cle8»  cea  ▼ein«s»  cea  art^rea,  eea  nerh,  que  Ton  d^crit  ayec  ta&c 
d^eiaclitode  et  de  aoin.  II  r^aide,  comme  qous  I'aFooa  dit»  das 
fewpp  interieiirefy  dana  lea  corpa  orgabi«4a,  qui  |ia  auivent  pfi^ 
detontles  loia  de  la  mecaniqae  grosai^re,  que  noua  avooa 
imagia^e,  et  A  la  quelle  noua  youdriona  tout  reduire.** 

Boujffbn,  tome  ii«  p.  486. 


THE  preceding  pages  have  been  dedicated  to 
an  examination  of  the  law  which  governs  the 
form  and  existence  of  the  different  living  combing-* 
ti.ons ;  and  to  an  hasty  and  general  review  of  tb^ 
ni^ebanism  of  organization.  The  connection  be* 
tween  the  structure  and  functions  of  every  speqieti, 
%lld  the  elementary  constitution  of  its  substance, 
has  been  exhibited;  and  its  characteristic  pecu- 
liarities have  been  sl^ewo  to  resiilt  from  a  necessity, 
which  determines  the  highest  facultiea  of  intellect, 
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no  less  than  the  simplest  impulsions  of  vegetable 
nutrition ;  and  operates  as  despotically,  in  pro- 
ducing a  Caesar,  or  a  Newton,  as  in  originating  a 
Polype  or  a  Tremella.* 

In  these  facts  are  discovered  a  connection  be- 
tween the  inorganic  and  organized  kingdoms  of 
nature;  which  should  lead  to  an  anticipated  con- 
clusion, that  both  these  classes  of  bodies  derive 
their  existence  from  the  same  sources.  The  con- 
necting link  has  hitherto  indeed  escaped  enquiry ; 
but  the  inference  so  commonly  drawn,  that  the 
phenomena  of  life  belong  to  an  order  distinct  frqm 
that  of  inanimate  existences,  is  too  hasty  a  deduc^^ 
tion  from  this  ignorance.  Every  analogy,  on  the 
contrary,  favours  the  opposite  belief  that  all  things, 
subsist  in  mutual  dependence,  obedient  to  one 
common  and  universal  law. 

In  the  present  condition  of  physiological  know- 
ledge, however,  the  phenomena  of  organized  exis- 
tence must  be  considered  as  insulated  from  the 
rest  of  nature ;  and  the  most  general  facts  must 
be  referred  to  unknown  forces,  resident  in  the  se- 
veral tissues.  The  existence  of  these  forces,  while 
their  real  nature  remains  unknown,  must  be  taken 

as  an  ultimate  fact.     The  formation  of  vague  and 

2 
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uncertain  theories  for  their  explanation  has  con-* 
tributed  nothing  towards  the  advancement  of 
knowledge;  and  philosophy  more  usefully  directs 
its  researches  to  ascertain  the  laws  under  which 
vitality  manifests  itself/  in  the  several  tissues,  and 
in  the  different  species. 

The  nisus  towards  dissolution,  it  has  been  al« 
ready  stated,  is  not  the  same  in  all  organic  com<* 
binations.  In  some  forms  the  influence  of  che- 
mical affinity  is  more  efficient  than  in  others,  and 
in  these  the  developement  of  vital  power  is  pro* 
portionately  less  necessary  to  their  formation  and 
preservation.  The  living  forces  therefore  exhibit 
themselves  under  a  vast  variety  of  modifications, 
in  the  several  organized  tissues,  concerning  which 
some  useful  distiuctions  may  be  established* 

All  the  phenomena  of  life  may,  in  ultimate 
analysis,*^  be  reduced  to  two  simple  facts:  a  sensa-' 
iion  of  the  presence  of  foreign  bodies,  when  brought 
into  contact  with  the  organized  tissue;  and  a 
reaction^  by  which  the  tissue,  and,  in  some  cases, 
the  foreign  body  also,  undergoes  a  consequent 
alteration. 

The  term  sensation^  it  should  be  premised,  is 
employed  by  physiologists  in  a  peculiar  sense. 
To  explain  its  use,  it  most  be  understood  that  all 
bodies  do  not  act  indiscriminately  upon  every 
living  tissue ;  each  particular  oi^anization  being 
so  constituted,  as  to  stand  in  relation  with  its  own 
peculiar  series  of  agents,  by  which  alone  it  can 
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be  congruously  afTected.     These  agents  are  called 
the  stimuli  of  the  organization. 

The  action,  which  results  from  the  presence  of 
a  stimulus,  being  neither  chemical  nor  mechanical, 
the  tissues  are  considered  as  feeling  or  distin- 
guishing between  the  different  substances  applied 
to  them.  Some  affection  of  the  living  tissue 
must  result  from  external  impact,  to  determine  its 
action,  or  quiescence:  this  affection,  inasmuch 
as  it  depends  not  upon  the  inorganic  properties  of 
the  tissue,  but  arises  out  of  its  vitality,  requires  a 
distinct  appellation ;  and  from  analogy  it  has  been 
termed  a  sensation. 

In  all  tissues,  unconnected  with  a  nervous  ap- 
paratus, these  phenomena  take  place  indepen- 
dently" of  consciousness ;  and  as  they  occur  in 
beings  altogether  divested  of  nerves,  they  cannot 
be  considered  as  connected  with  perception.  Sen- 
sibility, therefore,  in  this  restricted  use  of  the  word, 
represents  merely  the  unknown  modification  of  the 
tissue,  which  causes  it  to  react,  or  not  to  react,  ac- 
cording as  the  substance  applied  is,  or  is  not,  one 
of  its  appropriate  stimuli.  In  this  there  seems  to 
be  little  more  than  an  habitude  of  the  tissue  with 
respect  to  its  stimuli,  analogous  to  that,  which  in 
chemistry  is  termed  elective  attraction. 

This  analogical  use  of  the  word  ^^  sensation" 
is  perhaps  scarcely  justifiable,  on  account  of  its 
obvious  tendency  to  mislead  the  imagination.  Its 
close  etymological  connection  with  the  oi^gans  of 
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sense,  which  must  at  every  torn  suggest  the  no-» 
tion  of  consciousness,  renders  it  a  very  unsafe  term, 
when  used  to  express  a  force,  independent  of  per* 
ception,  a  force  which  exists  in  vegetables,  in  am* 
putated  portions  of  animals,  in  eggs,  and  in  seeds* 
But  it  is  rarely  within  the  power  of  language 
to  convey  ideas  with  perfect  precision.*  Not 
only  the  corruption  of  speech,  but  the  very 
progress  of  knowledge  tends  to  unsettle  the  ap- 
plication of  words.  New  ideas,  as  they  arise, 
become  insensibly  connected  with  old  expressions^ 
whose  meaning  is  consequently  extended^  varied, 
and  often  ebtirely  changed.f  To  invent  new 
terms  upon  every  accession  of  ideas  is  impossible;. 
For  as  that  which  is  new  can  only  be  conceived 
by  its  analogies  and  relations  with  facts  already 
known,  an  isolated  and  unconnected  technicality, 
introduced  into  language,  will  rarely  serve  the  pur- 
pose of  its  inventor.  It  is  for  this  reason  that 
mankind  have  uniformly  had  recourse  to  sensible 
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*  <<€e  n*est  point  aux  pbilosophes,  c'est  au  besoin  ^u'oa 
doit  TinveDtioD  des  langues/* — Hehetbus* 

j-  Thus  viftns  which  etymological] j  signifies  manhood,  with 
moiralists  implies  the  obligations  of  man  in  society;  with  theolo- 
gians it  designates  an  unmanly  abnegation  of  the  right  of  jadg- 
ment ;  and  among  the  Italians  its  derivative  virtuoso  signifies 
>^theyery  <^posite  of  man.  Sametit&es  terms  pass  by  acu^ 
rioos  mental  operation  into  their  directly  coiitrary  meanings; 
as  when  *' presentlt/*^  is  used  for  the  time.not  present^  and  ''pr<kr 
hMyt^  for  that  which  cannot  be  provtn* 
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images,  and  to  known  combinations,  as  the  sources 
from  which  they  have  enlarged  their  vocabulary ; 
and  they  have  preferred  the  adaptation  of  old 
terms  to  new  significations,  whenever  it  could  be 
rendily  effected  ;  as  the  easiest  method  of  suggest* 
ing  their  own  ideas  to  general  comprehension. 
In  the  present  instance,  popular  language  has  too 
firm  possession  of  the  term  ^*  sensation/'  to  pre- 
ventacertaindegreeof  confusion  in  its  technicalap- 
plication  ;  but  in  order,  as  far  as  possible,  to  avoid 
confusion,  perception  and  percepiibility  will  be 
employed  in  the  following  pages,  wherever  the 
sensibiiiiy  of  reiaiian  is  opposed  to  that  low  va- 
riety of  sensibility  above  described,  which  presides 
exclusively  over  the  nutritive  functions. 

Relative  sensibility  is  that  modification  of  living 
power,  which  is  attended  by  consciousness ;  and 
appears  to  have  its  exclusive  seat  in  a  nervous 
apparatus.  It  ought,  perhaps,  on  this  account, 
rather  to  be  considered  as  a  function  than  as  a 
primitive  force.^  But  the  distinctions  between 
tissue  and  organ,  vital  property  and  function,  are 
too  arbitrary  to  admit  of  an  universal  and  rigid 
application  ;  and  utility  alone  must  decide  upon 
their  individual  appropriati9ns. 

To  express  the  reaction,  which  takes  place  in 
the  living  tissues,  upon  the  application  of  their 
appropriate  stimuli,   physiologists  have  adopted 


*  Mafendie  Precis  de  Pbysiologie. 
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the  term  contraction ;  in  this,  as  in  the  preceding  * 
case,  deriving  their  notions  from  the  more  obvious 
movements,  which  occur  in  animal  tissues  of  the 
highest  order. 

The  precise  nature  of  the  simplest  mode  of  or- 
ganized reaction,  which  constitutes  nutritive^  ati- 
tomatic^  or  organic  function,  is  perfectly  unknown. 
It  takes  place  in  portions  of  the  living  solids,  too 
minute  tobe  submitted  to  the  test  of  ocular  observa* 
tion.  A  particle  of  blood  may  be  traced  in  its  course 
through  a  vessel ;  it  may  be  seen  entering  a  gland, 
from  which  it  escapes  totally  altered  in  its  consti* 
tution,  under  the  form  of  a  given  secretion ;  but 
the  nature  of  the  process  which  it  has  undeiffone 
escapes  the  scrutiny  of  the  senses,  and  is  wrapped 
in  the  most  impenetrable  obscurity.*     In   like 
manner  the  food  may  be  traced  through  every 
stage  of  thedigestiye process,  and  its  progressive  al- 
terations noted;  but  the  peculiar  action  of  the  living 
alimentary  tube  is  not  rendered  in  the  least  manifest 
by  the  observation.    It  is  from  analogy  alone,  with 
the  sensible  contractions,  which  take  place  in  the 
fibres  of  muscles,  that  these  various  imperceptible 
movements  are  designated  by  the  term  contraction. 
Bichat,  the  original    author  of  this  mode  of 
considering  vitality,  recognizes  three  varieties  of 
organic  reaction.  The  first,  which  he  calls  organic 
innnsibU  contraction^  but  which  is  better  4^ig^ 
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*  The  passage  of  an  electric  shocks  as  has  alre^ci;  ^^^0  9b<« 
lenrtd,  is  insufficient  to  explain  the  diflerenees  of  se^retiop^ 
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nated  by  the  terms  automatic  or  nutritive  con- 
traction,* includes  all  the  minute  vascular  actions 
of  assimilation  and  absorption,  which  being  inde- 
pendent of  volition,  are  conducted  by  causes  in- 
herent in  the  organs  themselves. 

His  second  variety  he  terms  organic  sensible 
contraciionj  which  embraces  those  manifest  mus- 
cular movements,  that  take  place  in  organs  exempt 
from  the  influence  of  volition,  such  as  the  heart, 
and  muscular  coat  of  the  intestines. 

The  last  variety  he  has  named  animal  coU" 
traction^  including  by  the  term,  all  those  muscular 
moyemenjts,  which  are  directed  by  the  will.  This 
arrangement,  however,  is  evidently  inadmissible  ; 
in  as  much  as  it  is  founded  upon  a  distinction  e?^- 
trinsjc  to  the  subject.  Both  the  last  modes  of 
contraction  are  perfectly  alike,  and  are  included 
by  Haller  under  the  appellation  of  irritability. 
The  circumstance  of  a  muscle  being  connected, 
or  not  connected,  with  the  nervous  apparatus,  and 
thereby  being  subservient  or  independent  of  voli- 
tion, is  utterly  foreign  to  its  structure  as  a  muscle; 
and  if  the  nervous  communication  between  the 
brain  and  an  organ  of  animal  contractility  be  cut 
t>Wi  its  muscular  properties  still  remain  entire  and 
unaltered. 
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*Tlie  use  of  the  term  *organic9*  as  opposed  to  animal  action, 
is  vicioas ;  in  as  much  as  all  living  actions  are  organic.  Il 
inrolres  likewise  the  odious  cacophony  of  or^nic  organs. 
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There  are,  it  is  true,  somis  slight  differences 
between  the  mechanical  arrangement  of  the  fibres 
of  those  muscles,  by  which  organic  movements 
are  executed,  and  those  which  obey  the  influence 
of  the  will,  which  it  is  necessary  for  the  physio- 
logist to  bear  in  mind ;  and  for  this  purpose 
Bicbat's  discrimination  is  not  without  its  con- 
venience:  but  it  must  always  be  remembered, 
that  the  two  forces  are  so  much  alike,  in  all  the 
different  cases,  that  there  are  but  slight  philoso- 
phical grounds  for  establishing  a  separation  of 
their  phenomena,  into  separate  and  contrasted 
orders. 

The  several  distinctions  here  attempted  both 
ibeitween  the  modes  of  contraction  and  of  sen- 
sation should  indeed  be  regarded,  as  in  a  great 
measure  artificial] ;  their  value  depending  rather 
upon  their  utility  in  the  processes  of  generalization, 
than  upon  their  close  approximation  towards 
philosophical  accuracy. 

Every  distinct  tissue  possesses  its  own  specific 
vitality;  and  the  differences  of  sensibility,  which 
give  birth  to  a  flower  or  a  muscle,  must  far  exceed 
those,  which  make  the  distinction  between  auto- 
matic and  animal  function.  That  the  varieties  of 
sensibility,  established  by  Bichat,  consist  rather  in 
degree,  than  in  kind,  seems  evident  likewise  from  the 
sudden  developement  of  the  perceptive  sensibility 
during  the  inflammation  of  organs,  divested  of  this 
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faculty,  in  their  healthy  condition.*  f n  like 
manner^  the  transition  from  the  insensible  coq- 
tractions  of  nutritive  function  to  the  visible  action 
of  voluntary  muscles,  takes  place,  by  such  fine 
shades,  as  have  involved  physiologists  in  endless 
disputes  concerning  the  muscularity  or  non- 
muscularity  of  particular  organs* 

In  tracing  the  phenomena  of  nature,  from  the 
highest  and  most  complicated  movements  of 
volition,  down  to  the  simple  gravitation  of  matter 
towards  a' common  centre,  it  is  difficult  to  perceive 
the  points,  at  which  the  influence  of  one  modi- 
fication of  force  ceases,  and  another  commences. 

There  is  every  reason,  short  of  positive  proof, 
for  supposing  all  the  phenomena  of  life  to  depend 
upon  one  common  principle,  variously  developed 
in  the  different  living  tissues  :  between  the  lowest 
exertionsof  this  principle,  and  the  cases  of  mere 
chemical  affinity,  the  differences  are  scarcely 
appreciable;  and  the  repemblance  between  che- 
mical affinity  and  the  attractive  force  of  masses 
18  still  more  striking. 


^  A  peculiar  instance  of  this  fact  may  be  addaced,  in  theyerf 
fmitifol  stitch,  which  accompanies  inflammsition  of  the  lungs. 
Th0  seat  of  this  affection  is  the  membrane  lining  the  chest,  a 
mtmbrane  which,  in  health,  is  not  capable  of  propagating  sensa- 
tions to  the,  cerebral  centre.  Bones  and  ligaments  which  are 
insensible  to  the  mdest  shocks  during  health,  are  most  tenderlj 
when  in  a  state  of  disease. 
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So  Strictly  similar  is  the  mode  of  operation  of 
all  tbclse  different  forces,  that  language  affords  but 
one  common  term  for  the  sympathetic  solicitations 
of  love  and  friendship,  and  the  ndiutual  action  of 
unorganized  bodies.  It  is  on  this  account  that 
the  mystic  philosophers  of  antiquity  attributed  all 
things  to  the  divine  Eros;*  and  that  Lucretius 
commences  his  system  of  nature  by  an  invocation 
to  Venus. 

It  must  however,  be  repeated,  that  the  hypo- 
thesis arising  out  of  this  view,  (beautifully  grand 
as  by  its  extreme  simplicity  it  is,)  belongs  in  the 
present  state  of  our  knowledge,  rather  to  the  pro- 
vince of  poetry,  than  of  physiology. 

The  sensibility  and  contractility  of  organized 
tissues,  not  being  inherent  in  their  ultimate  par- 
ticles, are  developed  by  the  functional  actioni, 
which  take  place  between  the  solids  and  fluids  ; 
and  the  suspension  of  these  actions  is  speedily 
followed  by  death. f  If  the  supply  of  blood  be 
cut  off"  from  a  limb,  by  means  of  ligatures  made 
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Hesiod.  T^keogonia. 
t  This  indeed  follows  from  the  very  meaning  of  the  term, 

life  is  essentially  action. 
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upon  its  arteries,  sensibility  of  all  kinds  is  in  a  very 
short  time  extinguished  ;  and  the  part  dies,  and 
undergoes  the  same  changes,  as  supervene,  on  the 
death  of  the  whole  body.  It  is  upon  this  prin- 
ciple, that  tumours  and  other  excrescences  are 
removed,  by  inclosing  them  within  the  ligature  of 
a  silken  thread,  or  even  of  an  hliir ;  an  operation 
frequently  employed  in  the  practice  of  surgery^ 

The  influence  of  the  circulation  upon  the  sensi- 
bility of  relation,  is  still  more  immediate.  If  the 
blood  by  any  means  be  prevented  from  flowing  in 
its  accustomed  quantity  towards  the  head,  the 
perceptive  functions  are  instantly  suspended ;  the 
animal  faints,  and  unless  the  cause  be  speedily 
removed,  syncope  is  exchanged  for  death*.  If,  on 
the  other  hand,  the  circulation  continue  unin^ter- 
rupted,  and  the  ligature  be  cast  round  the  nerves 
of  a  limb,  so  as  to  cut  off  its  communication  with 
the  cerebral  centre,  the  other  tissues  will  continue 
their  functions,  uninterrupted  by  the  accident. 
An  injury  having  been  inflicted  upon  the  nervous 
apparatus,  the  communication^  sensations  to  the 
brain,  and  of  volition  to  thje  muscles,  will  indeed  of 
fiecessity  be  suspended;  but  the  lioiib  will  con?- 
jtinue  to  live,  and  its  muscles  to  coqtract  in  obe- 
jdience  to  other  stimuli :  as  if  no  such  operation 
had  been  performed.     These  counter-experiments 

*  This  18  th^.  theoiy  of  the  fainting,  whiphso  freqaenUy  oecnis 
/djaring  the  process  of  letting  blood. 


OF  TITAL    ACTIOK.  219 

« 

clearly  demonstrate  that  the  nervous  system  is  not 
the  fountain  of  life  to  the  rest  of  the  economy  ; 
but  receives  its  animation,  in  common  with  all 
other  tissues^  from  the  action  between  its  own 
vessels,  and  the  circulating  fluids. 

The  manner  in  which  the  blood  is  distributed 
to  the  different  organs  is  in  strict  agreement  with 
this  conclusion  ;  the  quantity,  which  flows  to  any 
one  of  them,  being  closely  commensurate  with  the 
intensity  of  its  functions.  One  sixth  of  the 
whole  circulating  fluids  has  been  calculated  to 
pass  through  the  brain,  in  the  human  subject ; 
and  the  muscles,  which  are  the  parts  most  liberally 
supplied  with  nerves,  have  likewise  the  largest 
quantity  of  blood-vessels  in   their  structure. 

Vitality  being  thus  at  once  the  offspring  and 
cause  of  function,  there  is  exhibited  a  circle  of 
actions,  which  affords  neither  commencement  nor 
termination  ;  and  in  which  the  primary  cause  is 
hidden  from  contemplation.  The  renewal  of  the 
vital  energy  is  however  in  some  way  connected 
with  the  function  of  respiration.  The  blood  of  the 
mammalia,  in  vivifying  the  solids^  undergoes  that 
unknown  change,  which,  while  it  confers  upon 
it  its  purple  colour,  renders  it  unfit  for  the  repe- 
tition  of  its  functions.  A  counteracting  process 
takes  place  in  the  lungs,  and  the  energizing  pro- 
perty of  the  blood  is  restored.  The  chemico»vital 
action  of  the  air  in  these  organs  is  therefore 
demonstrably  the  source  of  r^ener^ted  vitality. 
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To  the  universality  of  this  law  there  exists  but 
one  exception ;  and  that  perhaps  but  an  apparent 
one.  The  blood,  which  circulates  in  the  arterial 
system  of  the  foetus,  is  not  distinguishable  by  its 
colour  from  that  which  flows  through  the  veins  ; 
it  is  therefore  presumed  to  be  uninfluenced  by  the 
action  of  oxygen.  But  the  old  theory,  that 
this  element  is  received  from  the  maternal  arteries, 
is  entitled  to  considerable  weight.  The  circulation 
through  the  placenta,  or  organ  of  communication 
between  parent  and  child,  is  momentarily  neces- 
sary  to  the  foetal  life  ;  while  its  suspension  takes 
place  with  impunity,  as  soon  as  the  infant  has 
access  to  the  external  atmosphere.  The  inference 
that  the  functions  of  the  placenta  and  lungs  are 
mutually    vicarious  cannot  be  mistaken. 

In  order  that  a  stimulus  should  produce  its 
effect  upon  a  living  tissue,  it  is  requisite  that  they 
remain  for  some  definite  time  in  contact.  Flashes 
of  lightning  frequently  pass  across  the  field  of 
vision  unnoticed,owiHgto  their  extreme  rapidity; 
and  bullets,  from,  the  same  cause,  will  sometiimas 
penetrate  the  body,  without  exciting  much  sen- 
sation. 

The  period  necessary  to  the  production  of  stimu- 
lation is  not  the  same  with  respect  to  all  stimuli, 
or  to  every  tissue :  in  some  instances  it  is  very 
considerable.  Advantage  is  taken  of  this  law,  in 
cases  of  poisoning,  to  administer  emetic  drugs, 
.which  excite  the  inverted  action  of  the  stomach 
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and  evacuate  its  contents,  before  the  poison  has 
time  to  act  upon  its  tissues,  and  to  generate 
disease.  Blisters  do  not  irritate  the  skin,  till  they 
have  been  applied  some  hours;  febrile  contagion 
lies  dormant  for  many  days ;  and  the  poisonous 
saliva  of  hydrophobic  animals  does  not  excite  its 
peculiar  (disease  until  the  lapse  of  a  period  of 
various  and  uncertain  duration.  The  rapidity, 
with  which  action  follows  the  application  of 
stiniuli,  varies  as  the  intensity  of  the  stimulating 
cause,  and  of  the  living  enei^gies  of  the  tissues,  to 
which  they  are  applied. 

^  When,  on  the  other  hand,  a  stimulus  has  once 
made  its  impression,  the  consequent  action  con- 
tinues for  a  certain  time  after  the  cause  is  removed. 
The  first  effort  of  vomiting  generally  expels  the 
whole  of  an  emetic  drug;  but  the  action  is  more 
or  less  frequently  repeated,  before  the  impression  of 
the  medicine  is  completely  worn  off.  This  law  of 
living  energy  is  happily  illustrated  by  a  trifling 
amusement,  common  among  children.  If  a  piece 
of  lighted  wood  be  fastened  to  a  string,  and 
whirled  round  with  considerable  velocity,  the 
visible  effect  is  that  of  a  circle  of  fire :  for  the 
impression  made  upon  the  retin^,  by  the  flame, 
at  any  one  point,  of  its  rotation,  excites  an 
action  which  continues  till  the  wood  has  per- 
formed its  revolution,  and  has  returned  to  the 
same  spot,  to  renew  its  stimulation  ;  and  thus  a 
circle  of  action  is  formed  in   the   retina,   corre- 
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sponding  to  that  of  the  revolving  stimulus.  It  is 
thus,  that  permanent  effects  take  place  in  the 
economy  from  periodic  causes  ;  and  changes  are 
indiiced  in  functional  action,  by  the  repeated 
administration  of  the  same  drug. 

The  effect,  which  any  stimulus  can  produce  on 
the  living  tissue  varies  according  to  the  quantities, 
in  which  it  may  be  present.     In  too  small  a  dose, 
its  effects  are,  with  respect  to  function,  positively 
null.     An  excessive  dose  may  increase,  suspend, 
or  invert  the  action  of  the  organ  to   which  it  is 
applied  ;  or  it  may  produce  an  action  of  a  totally 
new  character.     In  the  organs  of  sense,  excessive 
Sttimulus,  instead  of  sensation,  produces  pain  ;  in 
the  muscles  it  substitutes  convulsion  for  regulated 
action.     In  the  secreting  organs,  it  first  increases, 
and  then  suspends  secretion.     After  a  time  how- 
ever secretion  again  commences,  but  the  product 
is  more  or  less  extensively  modified  ;  and  in  some 
cases  the  blood  flows  pure  and  unchanged,  through 
the  secretory  vessels.     All  these  phenomena  may 
be  observed  in  the  course  of  a  severe  inflammatory 
cold.      If  the.  nutritive  vessels    be  the  seat  of 
excessive  stimalaOpiii  acuteinflammationand  fever 
are  the  usual  consequences. 

Whtn  an  immoderate  stimulus  offends  more  by 
its  duration  or  repetition  than  by  its  positive 
excess,  the  vessels  of  a  gland  so  excited  are  apt  to 
become  paralytic;  and  the  secretion  gradually 
diminishes  or  altogether  ceases  to  flow.    If  this 
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paralysis  of  the  vessels  extend  to  the  nutrient 
system  of  the  organ,  the  part  wastes  and  shrinks 
in  its  dimensions.  Sometimes,  however,  the  nu- 
trient vessels  increase  in  energy,  from  an  alteration 
in  the  balance  of  forces,  occasioned  by  the  sus- 
pension of  secretion ;  and  then  the  organ  becomes 
enlarged,  and  at  the  same  time  condensed  in  sub- 
stance. Both  these  conditions  are  daily  exhibited 
in  the  livers  of  such  persons  as  indulge  in  the  habi- 
tual abuse  of  spirituous  potations. 

The   application    of  even    an    healthy  stimu- 
lus, or  of  one  not  greatly  exceeding  that  which 
calls  an  organ  into  regular    function,    produces 
a  certain  exhaustion  of  living  power.     This,  in 
its  turn,  is  followed  by  a  more  or  less  extensive 
diminution    of    function,     during     which   vital 
power  is  again  accumulated.      Although,  there- 
fore,   every  tissue     has    its   own  specific  degree 
of  living  energy,  that  degree  is  not  prescribed  with 
the  same  rigid  and  undeviating  accuracy,   obser- 
vable in  the  physical  forces  of  unorganized  species. 
A  mass  of  brute  matter,  of  a  given  size  and  weight, 
is  at  all  times  attracted  to  the  earth  with  the  same 
velocity,  while  passing  through  a  given  medium, 
and  descending  from  a  given  height:  and  the  in<» 
crements  of  its  celerity  are  always  the  same  in  the 
same  successive   parts   of  its  passage.     In  like 
manner,  the  force  of  chemical  affinity  is  ever  con- 
stant;   and  the  results   of    combinations,    once 
known,  may  afterwards  be  calculated  a  priori  with 
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a  perfect  certainty.  In  organized  bodies,  on  the 
contrary,  there  is  a  continued  oscillation  of  the 
moving  forces,  within  certain  limits,  which  deter- 
mines  a  greater  or  smaller  reaction,  upon  the  ap* 
plication  of  a  given  stimulus,  according  as  it 
operates  upon  a  tissue,  whose  sensibility  is  at  the 
time  exhausted,  or  accumulated  above  its  medium 
intensity.  The  terms  excessive  and  insufficient 
stimulus  are  not,  therefore,  applicable  to  definite 
quantities  of  a  foreign  substance,  but  to  portions 
varying  with  all  the  different  conditions  of  the 
hving  solids. 

The  range  of  excitement,  within  which  the 
organs  may  be  goaded,  and  yet  return  to  healthy 
action,  is  not  very  extensive ;  and,  that  range 
ance  exceeded,  they  acquire  new  modes  of  action^ 
which  are  neither  compatible  with  their  owa 
existence,  nor  harnaonize  with  the  movements  of 
the  rest  of  the  .machine;  and  the  consequence  is 
the  disease  or  perhaps, the  death  of  the  individuaK 
Upon  this  physical  fact  is  founded  the  maxim  of 
ne  quid  nimis.  Neither  the  for<ie  nor  the  ra- 
pidity of  organic  movements  can  be  indefinitely 
increased ;  and  every  attempt  to  push  the  plea- 
surable sensations,  derivable  from  functional  action, 
to  an  excess,  defeats  its  own  end,  and  is  followed 
by  a  proportionate  interval  of  debility,  derange- 
ment,  and  disease. 

Organized  beings  are  not  then,  what  they  are 
by  virtue  of  their  present  circumstances  alone,  but 
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are  powerfully  modified  by  the  conditions  of  their 
previous  existence.  The  ratio  recipients  avails 
much  more  with  living  than  with  unorganized 
species.  This  law  operates  incessantly  in  regu- 
lating the  impressions  made  upon  the  living  tis- 
sues by  the  surrounding  elements. 

If  the  hands  be  placed  for  some  little  time,  the 
one  in  very  hot,  the  other  in  very  cold  water,  and 
both  be  then  removed  to  water  of  an  intermediate 
temperature,  the  impression  made  upon  the  heated 
hand  will  be  a  sensation  of  cold ;  while  the  chilled 
hand  will  feel  a  glow  of  heat  from  its  change  of 
situation.  In  this  experiment  the  heated  hand 
has  had  its  vitality  comparatively  exhausted  by 
the  superior  'stimulus  of  the  hot  water,  and  is 
therefore  less  excited  by  the  tepid  fluid,  than  the 
cooled  extremity,  whose  vital  power  has  been 
relatively  accumulated  by  its  previous  exposure 
to  a  low  temperature.  Persons  leaving  a  frosty 
atmosphere  for  the  shelter  of  a  warm  room,  thus 
experience  pain,  a  prickly  tingling,  and  flushing  pf 
the  skin,  from  that  moderate  degree  of  heat,  which 
is  barely  comfortable  to  those  who  have  not  been 
so  exposed  to  cold.  It  is  in  consequence  of  a 
similar  accumulation  of  excitability  resulting  from 
the  winter's  inaction,  that  vegetation  commences 
in  the  spring,  at  a  temperature  which,  in  the  au- 
tumn, is  insufficient  to  maintain  life  in  the  ex- 
hausted foliage. 

The  applications  of  this  law  are  endless.     The 
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Ruftsiansi  taught  simply  by  ex perieocei  accommo* 
date  tliemaelves  to  its  dictates^  in  their  treatment 
of  prgans  attacked  by  the  severe  frosts  of  their 
climate.  The  exposure  of  the  body  to  these  ex- 
cessive low  temperatures,  so  far  increases  their 
susceptibility  to  the  peculiar  stimulus  of  heat, 
that  its  sudden  influx  produces  a  re-ac^tion,  in- 
stantly destructive  of  life.  When,  therefore,  a 
limb  has  been  frost-bitten,  the  first  application 
which  is  made  to  it  is  that  of  a  gentle  friction 
with  snow,  which,  being  a  few  degrees  above  the 
temperature  of  the  atmosphere,  becomes  a  stimu'^ 
lus  to  the  part,  proportionate  to  its  new  condition, 
and  excited  in  it  as  much  action  as  is  consonant 
with  a  return  to  health.  The  stoppage  of  the  cir- 
culation, which  extreme  cold  thus  produces,  is 
unattended  with  pain :  persons  are  therefore  liable 
to  fall  unconsciously  into  this  statCi  and  so  to 
enter  into  heated  apartments ;  when  the  frost* 
bitten  organ  has  its  excitability  totally  destroyed, 
gangrene  ensues,  and  the  part  is  irrecoverably 
lost. 

From  the  foregoing  circumstances,  it  seems  pro- 
bable that  the  catarrh,  that  vexatious  torment  of 
our  insular  climate,  is  the  more  fre<|uent  result  of  a 
sudden  transition  from  cold  to  heajt,  than  (as  is 
usually  imagined)  from  heat  to  cold.  It  is  true 
that  catarrhs  are  frequently  caught  by  exposure  to 
the  night  air,  after  leaving  crowded  assemblies ; 
but  the  generally  em^hausted    condition  of   the 
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frame  at  that  period  of  the  day,  which  renders  it 
more  prone  to  irregular  action,  will  explain  the 
fact.  The  injury  also  may  be  attributed,  in  these 
cases,  to  the  return  from  the  open  air  to  the  warmth 
of  the  bed-chamber ;  and  there,  is  this  additional 
reason  fbr  sueh  a  supposition,  that  persons  walking 
home,  and  entering  the  house  with  that  glow  on  the 
surface  which  is  produced  by  exercise,  are  less 
li)rely  to  catch  cold  than  those  who  return  under 
the  shelter  of  a  corered  carriage. 

The  inconveniences  which  spring  from  deficient 
stimulation  are  much  less  urgent  than  those  of 
excessive  excitement.  If  stimulation  be  less  than 
natural,  the  excitability  accumulates,  and  thus 
tends  to  adapt  the  organ  to  its  new  circumstances. 
This,  however,  is  true  only  within  certain  limits. 
The  absence  of  accustomed  stimuliis  the  source  of 
the  adimal  appetites.  Hunger  is  an  uneasy  sensa- 
tion, in  some  measure  connected  with  the  accumu- 
lated sensibility  of  the  stomach  ;  and  the  amorous 
rage  of  animals,  unpefverted  by  reason,  has  its 
sole  origin  in  a  similar  cause.  Deficient  mental 
excitement  produces  the  disease  which  the  French 
denominate  ennui.  The  accumulated  sensibility 
is  testified  by  that  restless  propensity  to  motion, 
which  in  vulgar  language  is  termed  **  fidgets," 
'*  beating  the  tattoo,*'  &c.  The  movements  thus 
produced  are  efforts  to  expend  that  vitality  which 
few  know  how  to  employ,  of  whose  scantiness  all 
complain,  and  which,  often  possessed  without  en- 
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joyment,  is  never  relinquished  without  regret.* 
Connected  with  these  involuntary  movements  are 
those  convulsions  which  constitute  the  disease 
called  St.  Vitus's  dance;  a  malady  peculiar  to  the 
abundant  excitability  of  youth  ;  and  in  many  in- 
stances, perhaps,  occasioned  by  the  forced  con- 
finement of  schools  and  drawing-rooms. 

Amidst  the  endless  variations  of  circumstances 
resulting  from  climate,  and  the  wants  and  passions 
of  the  individual,  it  would  be  impossible  to  pre- 
serve the  bals^ce  between  excitability  and  stimu- 
lus, if  some  other  principle  were  not  called  into 
action,  to  obviate  the  ill  effects  of  inevitable  ex- 
cesses. Such  a  principle  is  habit,  or  that  law  of 
the  economy  which  renders  the  effects  of  given 
stimuli  less  violent,  in  proportion  as  they  are  more 
frequently  applied.  The  influence  of  habit  seems 
<to  fall  most  especially  upon  such  impressions  as 
excite  pleasurable  or  painful  emotion^  and  upon 
such  as  are  made  upon  the  skin  and  mucous 
)inembranes.  When  a  stimulus  continues  for 
;^ny  Jength  of  tUxke  upon  these  tissues,  its  ef- 
fyoHs  gradually  diminish,  till  at  length  it  be- 
^mes  quite  inert.  Sapid  substances,  held  for 
^  ^continuance    in    the  mouth,  cease   to   excite 


^  Ennui  is  a  derivative  from  some  obsolete  verb,  whose  root 
js  the  ^sobstantive  "  ittttV."    Therb  is  not  any  error  more  com- 
mon than  4hat  of  mistaking  the  lassitude  of  indolence  and 
^atby  for  fatigue;  and  of  supposing  the  faculties  to  be  exhaust** 
^^/  fM!^.9  ^hey  are  merely  benumbed  for  want  of  motiyes. 
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their  appropriate  taste.  So,  also,  rings  and 
other  ligatures  at  first  occasion  a  sensible  un- 
easiness in  the  seats  of  their  pressure;  but,  after 
a  short  time,  cease  to  be  perceived.  It  is,  there- 
fore, a  customary  mode  of  refreshing  the  memory, 
to  put  the  ring  upon  another  finger  than  that  on 
which  it  is  usually  worn,  in  order  that  the  irrita-> 
tion  it  occasions  in  its  new  situation,  becoming 
associated  with  the  fact  to  be  remembered,  may 
recall  it,  from  time  to  time,  to  the  wearer's  recol- 
lection. 

As  the;  continued  application  of  a  stimulus  ob- 
literates the  sensibility  of  the  tissue,  with  regard 
to  that  substance,  so  its  frequent  application  dimi- 
nishes the  intensity  of  effect  produced  by  its  pre- 
sence.^ The  physical  and  moral  results  of  this  law 
are  numerous  beyond  the  power  of  detail.  The; 
habitual  abuse  of  intoxicating  liquors  is  familiarly 
known  to  diminish  their  impression  on  the  intel-. 
lect.  The  unpractised  debauchee  is  overcome  by' 
a  few  glasses  ;  while  the  confirmed  sot  can  swal7. 
low  as  many  bottles,  without  losing  his  small 
remaining  portion  of  reason. 

This  position  is  likewise  true  with  respect  to* 
opium  £^nd  the  other  diffusible  stimuli.  Some 
persons  habitually  take  quantities  of  these  drugs, 
which  would  at  once  extinguish  life,  if  swallowed 
for  the  first  time.  Physicians  are  constantly  com- 
pelled to  increase  the  quantity  of  niedicines,  or  to 
change  themi  for  others  of  similar  efficacy,  in  order 
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to  obviate  this  tendency  in  the  economy,  when 
they  wish  to  preserve  a  continued  action  in  the 
system.*    ' 

The  influence  of  habit,  in  regulating  the  im- 
pressions oF  the  elements,  is  abundantly  notorious. 
A  peasant,  who  lives  habitually  exposed  to  the 
seasons,  is  much  less  affected  by  their  changes, 
than  the  delicate  citizen,  to  whom  sudden  and 
violent  alternations  of  temperature  are  less  familiar. 
The  secret  of  the  oriental  jugglers,  who,  in  their 
late  exhibitions  in  this  country,  passed  swords 
into  their  stomach,  consists  in  blunting  the  painful 
impressions  these  bodies  at  first  excite,  by  a  con« 
tinually  repeated  application  of  their  surface  to 
the  lining  membranes  of  the  ossophagus. 

The  great  art  of  life  consists  in  obviating  this 
apathizing  influence  of  habit,  and  in  so  eGonomiz<* 
ing  the  pleasurable  sensations,  as  that  something 
may  remain  to  be  enjoyed  when  age  advances. 
The  indifference  which  use  occasions,  even  re<» 
specting   the    keenest    sensations,  is   the  enemy 
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*  One  individual,  within  tbe  author's  observation,  Was  io  the 
constant  habit  of  taking  two  liqueur  glasses  of  laudanum  in  the 
course  of  the  day.  The  quantity  of  opium  usually,  consumed  by 
individuals  in  Turkey  would  be  fatal  in  constitutions  unhabituated 
to  its  stimulus.  This  influence  of  habit,  however,  is  merely  tem- 
porary, the  sensibility  of  Ihe  tissues  rapidly  reviving  after  a 
short  abstinence.  Hence,  in  the  employ mei^  of  cie^Ut  digitalis, 
and  other  narcotic  drugs,  when  their  use  has  been  for  a  short 
time  intermitted,  it  is  necessary  to  re-commence  with  Hhe 
smallest  doses,  and  not  with  thqse  in  which  they  were  last  taken. 
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against  which  humanity  is  incessantly  struggling. 
Tiie  pleasures  of  the  table^  of  literature,  and  of  the 
arts,  even  the  agitating  vicissitudes  of  gamingi  lose 
their  charm  by  reiteration.  Men  who  meet 
eagerly  part  with  carelessness  :  even  worth  can- 
not always  fix  the  affections  of  the  friend,  nor 
beauty  chain  the  inconstancy  of  the  lover.  The 
greatest  advantage,  perhaps*  of  wealth,  lies  in  the 
facility  it  affords  of*  changing  the  train  of  our  sen* 
sations,  and  of  awakening  interest,  by  a  frequent 
variation  of  pursuit,  of  company,  and  of  residence. 
The  superior  susceptibility  of  the  relative  or^ 
gans  to  the  benumbing  influence  of  habit,  has  led 
Bicbat  to  doubt  of  its  operation  on  the  nutritive 
functions.  Its  power,  however^  is  rendered  very 
conspicuous  in  the  gradual  slackening  which 
takes  place  in  all  the  automatic  movements,  ia 
the  progress  of  life.  Function  is  dischaiged  with 
the  greatest  rapidity  in  the  earliest  periods  of  ex- 
istence ;  and  it  insensibly  abates  till  the  moment 
of  its  final  cessation.*  Many  morbid  symptoms, 
in  like  manner,  disappear,  after  a  short  tinie, 
through  the  influence  of  habit,  notwithstanding 
the  continued  presence  of  their  cause.  The  cir- 
cumstance, also,  of  certain  eruptive  diseases  at- 
tacking the  same  subject  but  once  is  clearly  refer- 
able to  the  system's  being  accustomed  to  the  sti- 
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*  The  arterial  pulse  of  infiints  beats  more  than  120  times  in  a 
mimile;  in  extreme  age  it  seldom  exceeds  6&. 
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mulus  of  the  contagious  miasma.  Thus,  likewise, 
the  inhabitants  of  marshy  districts  become  steeled 
against  the  deleterious  influence  of  their  exhala- 
tions;  and  are  less  easily  affected  with  ague  than 
strangers,  who  occasionally  visit  them ;  and  (ta 
conclude ;  for  the  abundance  of  instances  is  over- 
whelming), foreign  substances,  bullets,  &c.,  when 
buried  in  the  flesh,  though  at  first  they  excite 
violent  inflammation,  in  the  end  cease  to  produce 
uneasiness. 

This  operation  of  habit  upon  the  sensibility, 
t^uriously  contrasts  with  its  influence  upon  con- 
tractility. Whenever  an  organ  or  tissue  has  been 
thrown  into  a  given  mode  of  contraction,  it  be- 
comes disposed,  at  each  repetition  of  the  stimulus, 
to  repeat  the  action  ^ith  greater  vigour,  facility, 
und  steadiness.  The  food  to  which  the  stomach 
is  habituated,  is  most  easily  digested.  The  ac- 
customed burden  is  the  most  easily  borne :  and  if  a 
chairman  and  a  porter  should  exchange  their  func- 
tions, they  would  both  lose  in  force  and  in  agility, 
jn  their  new  situations. 

This  difference  in  the  effects  of  habit  is  strongly 
marked  in  its  influence  upon  the  perception  and 
on  the  judgment.  By  the  repeated  examination 
of  a  subject,  those  movements  of  the  senso- 
riilm,  in  which  the  ideas  iessentially  consist, 
are  strengthened  and  rendered  more  accurate, 
and  they  are  more  easily  recalled,  and  com- 
bined in  every  possible  variety.     Habit,  therefpre, 
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increases  the  accuracy  of  comparative  notions, 
at  the  same  time  that  it  blunts  the  sensitive 
impressions  of  pleasure  and  pain,  by  which  they 
were  originally  excited.  This  is  the  physical 
ground  of  Fontenelle's  beautiful  remark,  that 
'^  Les  plasirs  ne  sont  point  assez  solides  pour  soufr 
frir,  qu'on  les  approfondisse.  II  ne  faut  que  les 
effleurir.  .  Us  resemblent  k  ces  terres  mar^cageuses 
sur  lesquelles  on  est  oblig^  de  courir  leg^rement, 
sans  yarr^ter  jamais  le  pied/'*  It  is  in  this  way 
that  the  pursuit  pf  k^iowledge  so  frequently  ope- 
rates unfavourably  to  happiness. 

Still  Byiug  from  Nature  to  stndjr  ber  laws. 

And  dulliDgf  delight  by  exploring  its  cause. 

We  forget  how  superior  for  mortals  below 

is  the  fiction  they  dream  to  the  truth  that  they  kncw.f 

The  combined  operation  of  habit,  in  destroying 
the  vivacity  of  impressions,  and  in  strengthening 
ijfke  accustomary  modes  of  action,  while  it  renders 
mankind  discontented  with  present  circumstances, 
fetters  them  to  the  oar,  and  often  prevents  even  the 


*  Dialogues  des  Morts— <*  Celui,"  says  Chamfort,  **  qui  vent 
trop  faire  d^pendre  son  bonbeur  de  sa  raison,  qui  le  sonmet  A 
l^exainen,  qui  chicaue>  pour  ainsi  dire^ses  jouissances,  et  n'admet 
que  les  plaisirs  d^licat8,finit  par  n'en  plus  avoir.  C'est  un  homme> 
qui  d  force  de  carder  son  matelas^  le  yoit  diminuer^  et  fiqit  par 
coueber  sur  la  dure." 

t  Moore. 
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effort  to  escape.  Habitual  modes  of  thinking  and 
of  acting,  gain  a  preference  over  salutary  innova- 
tions ;  prejudices  become  confirmed  by  time,  and 
precedent  usurps  tbe  seat  of  reason.  The  sense 
of  established  injustice,  in  tbe  meanwhile,  is  en-p 
feebled,  and  the  chain,  by  long  wearing,  ceases  to 
gall.  The  most  disastrous  administrations  of  go-^ 
vernment  thus  find  their  conscientious  supporters, 
and  the  most  debasing  superstitions  their  confiding 
martyrs.  That  which  is  not  approved,  is  tolerated; 
that  which  has  long  subsisted,  appears  natural 
and  inevitable ;  and  ages  pass  away  without  wit" 
nessing  any  material  advances  in  society  towards 
wisdom  or  happiness. 

When  an  organ  has  been  exhausted  by  the  fre- 
quent repetition  of  one  stimulus,  its  sensibility 
may  still  be  excited  by  the  application  of  a  second. 
Tea,  coffee,  wine,  spirits,  sether,  and  opium,  taken 
in  succession,  produce  mor^  permanent  effects, 
than  if  any  one  of  them  were  separately  and  per** 
seVeringly  employed.  To  this  law  may  be  referred 
the  very  singular  phenomena  of  ocular  spectra, 
described  in  Dr.-  Darwin's  Zoonomia.  If  the  eye 
be  steadily  fixed,  for  any  length  of  time,  upon 
one  of  the  primitive  colours,  so  as  to  become  fii- 
tiguedby  its  contemplation,  and  then  be  suddenly 
removed  to  some  compound  colour,  of  which  the 
first  is  a  constituent,  this  second  colour  will 
not  excite  the  same  idea  in  the  mind,  which  it 
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usually  doM ;  but  that  which  the  combinttiQii 
should  raise,  if  the  primitive  colour,  first  contem^ 
plated,  were  altogether  absent  from  the  combina- 
tion. Let  a  red  wafer,  for  example,  be  fastened 
in  the  centre  of  a  sheet  of  white  paper,  and  placed 
HI  a  strong  light.  If  the  eye  be  steadily  fixed  upon 
It,  so  that  the  rays  proceeding  from  it  shall  im- 
pinge continually  upon  the  same  points  in  the 
retina;  and  if,  when  the  effort  begins  to  create  a 
sense  of  fatigue  and  of  pain,  the  eye  be  then  re- 
moved to  another  part  of  the  paper,  a  bright  green 
spot  will  be  seen,  in  size  and  shape  resembling  the 
wafer.  Of  this  curious  experiment  the  explana- 
tion is  simple.  White  is  a  sensation  produced 
by  a  due  mixture  of  red,  blue,Bnd  yellow  (abstrac- 
tion being  made  of  the  intermediate  tints)  ;  and 
green  results  from  a  combination  of  blue  and  yel- 
low.    A  pencil  of.  white  light  would,  therefore, 

• 

appear  green,  if  all  its  red  rays  were  removed. 
But  that  portion  of  the  optic  nerve,  which  has 
been  fetigued  by  the  contemplation  of  the  wafer, 
being  no  longer  stimulated  by  the  red  rays,  it  is 
affeeted  in  the  same  way,  as  if  they  were  absent 
from  the  combination.  The  impression,  therefore, 
made  upon  the  mind  is  that  of  a  green  circle, 
itrorrespondi ng  with  the  circle  of  exhausted  tissue 
in  the  optic  nerve. 

This  law  of  vital  action  is  of  frequent  application. 
It  explains  the  refreshment  derived  from  a  change 
of  pursuit,  when  the  mind  has  become  fatigued 
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by  assiduous  application  ;*  aQd  the  prolongation 
of  appetite,  which  results  from  the  alternatioa  of 
sweets  and  acids,  high  seasoned  and  simple  viands* 
By  this  property  of  the  sentient  tissuemay  alsobe 
explained  many  of  the  facts  respecting  colours ; 
as  well  those  employed  in  pictures,  as  for  orna- 
mental purposes*  The  primitive  colours,  are  in 
general  discarded  from  the  decorations  of  houses- 
and  of  dress,  because  the  intensity  of  the  sensations 
they  excite  is  fatiguing,  and  creates  disgust.  The 
middle  tints,  composed  of  many  colours  in  primary 
and  secondary  combination^  are  less  brilliant,  and 
refresh  the  eye  by  their  blended  impressions. 
Gaudy  colouring  in  pictures  is  displeasing,  because 
it  is  unnatural ;  but  it  is  admired  in  theatrical  ex- 
hibitions and  in  processions,  because  spectacles  are 
sought  for  the  purpose  of  procuring  vivid  sensa- 
tions; and  because  the  rapid  successionof  objects  in 
these  amusements  prevents  fatigue.  Where  con- 
trast is  demanded  in  the  assortment  of  colours, 
the  several  complements  of  white  afford  the  hap- 
piest  mixtures  ;  such  as  scarlet  and  blue,  red  and 
green  :  but  where  harmony  aqd  unity  of  effect, 
are  required,  those  colours  should  be  chosen  which 
contain  nearly  the  same  primitive  tints ;  for  whiph 
reason  ternary  compounds  are  preferable  to  binary 
colours,  as  affording  closer  approximations  of  hue. 

If  a  stimulus,  not'  too  great,  be  regularly  re- 

*  }Hsa»%^  bas  worked  this  fact  into  a  maxim — 
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peated,  at  such  intervals  as  permit  the  sensibility 
to  recover  the  effects  of  the  last  dose,  its  action 
upon  the  system,  instead  of  diminishing,  will  in- 
crease.    Dr.  Darwin  explains  this  extraordinary 
fact  by  the  combined  force  of  irritation  and  of  asso- 
ciation.    The  position  seems,  'however,  to  be  prin- 
cipally applicable  to  those  stimuli,  which  are  em- 
ployed for  re3toring  healthy  action,  when  the  con- 
stitution  is   debilitated  ;    and   in   this   case,   the 
periodical   administration  of  drugs   may   add   to 
their  efficacy  by  conspiring  with  those  naturally 
periodic  actions,  which  have  been  disturbed  by 
the  disease,  and  which  it  is  the  business  of  the 
physician  to. restore. 

The  several  organs  of  the  higher  classes  of 
animated  beings  are  so  bound  in  mutual  connec-  ^ 
tion,  that  it  is  scarcely  possible  for  one  of  them  to 
be  violently  affected  without  a  consequent  modi- 
fication of  all  the  others ;  and  few,  even  of  the 
slighter  impressions,  are  exclusively  confined  to 
the  organs  in  which  they  originate. 
.  There  exists,  however,  a  more  peculiar  in- 
fluence, which  is  exerted  between  remote  organs, 
and  by  which  the  one  is  thrown  into  action,  in 
consequence  of  particular  idnpulses,  impressed 
upon  the  other.  This  influence  has* received  the 
appellation  oi sympathy^  a  term  merely  expressive 
of  x\\efact;  but,  like  other  similar  terms,  too  fre- 
quently taken  as  representing  the  came  of  that 
fact. 
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The  nature  6f  sympathy  i»  wholly  unknown ;  and 
the  circumstaoces^  under  which  it  operates  are  but 
imperfectly  understood.*  It  is  observed  to  take 
ploee  between  parts  very  differently  connected. 
One  cause  of  sympathetic  action  seems  to  he  con^ 
tmnity  of  surface.  Thus  inflammation  is  rarely 
confined  to  one  spot  in  a  membrane,  but  diffuses 
itself  over  the  whole.  So  also  certjain  medicines, 
taken  into  the  stomach,  influence  simultaneously 
the  entire  alimentary  canal. 

Sympathy  likewise  subsists  between  the  dif-^ 
feteni  component  tissues  of  the  same  organ;  as 
when  inflammation  of  the  pleura  excites  a  sympa.* 
thetic  inflammation  of  ttie  mucous  membrane  of 
tbe  lungs. 

Organs  connected  in  function  trsuaUy  exert  an 
inflttence  of  this  sort  over  each  other.  One  eye 
being  inflamed,  the  other  is  seldom  entirely  sound. 
Grateful  impressions  made  upon  the  tongue  and 
pahite  induce  a  sympathetic  increase  of  secretion 
in  the  salivary  glands ;  and  the  impressions  of  light 
in  the  retina  determine  in  a  similar  way  the  con- 
trMIJons  of  the  iris. 

An  active  sympathy  is  remarked  between  remote 
tisnee  of  a  etmilar  structure.    The  mncous  mem** 


MM 


*  Cicero  defines  euiMrdiua  to  be  an  action  arising  *'  ez  con- 
joncHone  natnrtl  et  qaasi  concenttt  atque  consensu." 

JDe Dtttfiot.  Li. 

Yfte  etphKintldDS  of  notou  pliiloiophers  haVe  not  beea  more 
felicitous* 
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bnyie  of  the  alimentary  canil  is  morbidly  affected 
by  diseases  of  the  mucous  membrane  which  lines 
the  kidnies.  Hence  vomiting  becomes  a  symptom 
of  the  passage  of  a  stone  through  the  ureters. 

L^^ly>  sympathies  occur  between  organs  having 
no  knomn  connection  of  structure  or  of  function/^ 
as  when  the  toe  is  inflamed  from  gouty  irritation 
in  the  stomach « 

Beside  these  sympathies  of  tissue,  others  more 
general  and  pervading  subsist  between  the  several 
great  viscera ;  by  means  of  which  each  influences 
the  other,  and  has,  as  it  were,  a  voice  in  the  go- 
vernment  of  the  whole  machine.  The  sympa* 
thetic  afiections  of  the  stomach  and  intestinal  canal 
ate  pre-eminently  remarkable.  Derangement  in 
the  functions  of  the  alimentary  tube  produces 
h«id-^ache,  turbulent  dreams,  and  various  halluci* 
nations  ;  and  is  one  very  probable  cause  of  hydro** 
eephalus.  It  disturbs  likewise  the  arterial  system, 
exciting  the  heart  to  quick  and  irregular  pulsa- 
tion ;  it  throws  the  muscles  into  various  spas- 
modic contractions,  and  induces  some  varieties  of 
asthma.f  The  alimentary  canal  maintains  also  a 
close  connection  with  the  slcin ;  in  consequence 
probably  of  their  continuity  of  surfaces  and  general 
similarity  of  organization. 

On  the  other  band,  the  stomach  is  itself  in- 
fluenced by  the  action  of  other  viscera.     Thus  a 

•' — — —    --'I-        -  . '         ' —■ 

*  Bidiat.        t  Hamilton  on  Purgatives.    Bree  on  Asthma. 


239  .  OF   VITAL   ACTION. 

tnulud  of  the  contagious  miasma.  Thus,  likewise, 
the  inhabitants  of  marshy  districts  become  steeled 
against  the  deleterious  influence  of  their  exhala- 
tions;  and  are  less  easily  affected  with  ague  than 
strangers,  who  occasionally  visit  them ;  and  (ta 
conclude ;  for  the  abundance  of  instances  is  over- 
whelming), foreign  substances,  bullets,  &c.,  when 
buried  in  the  flesh,  though  at  first  they  excite 
violent  inflammation,  in  the  end  cease  to  produce 
uneasiness. 

This  operation  of  habit  upon  the  sensibility, 
t!uriously  contrasts  with  its  influence  upon  con- 
tractility. Whenever  an  organ  or  tissue  has  been 
thrown  into  a  given  mode  of  contraction,  it  be- 
comes disposed,  at  each  repetition  of  the  stimulus, 
to  repeat  the  action  With  greater  vigour,  facility, 
und  steadiness.  The  food  to  which  the  stomach 
is  habituated,  is  most  easily  digested.  The  ac- 
customed burden  is  the  most  easily  borne :  and  if  a 
chairman  and  a  porter  should  exchange  their  func- 
tions, they  would  both  lose  in  force  and  in  agility, 
in  their  new  situations. 

This  difference  in  the  effects  of  habit  is  strongly 
marked  in  its  influence  upon  the  perception  and 
on  the  judgment.  By  the  repeated  examination 
of  a  subject,  those  movements  of  the  senso- 
rium,  in  which  the  ideas  essentially  consist, 
are  strengthened  and  rendered  more  accurate, 
and  they  are  more  easily  recalled,  and  com- 
bined in  every  possible  variety.     Habit,  therefpre, 
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increases  the  accuracy  of  comparative  notions, 
at  the  same  time  that  it  blunts  the  sensitive 
impressions  oi  pleasure  and  pain,  by  which  they 
were  originally  excited.  This  is  the  physical 
ground  of  Fontenelle's  beautiful  remark,  that 
'^  Les  plasirs  nesont  point  assez  solides  pour  soufr 
frir,  qu'on  les  approfondisse.  II  ne  faut  que  les 
effleurir.  lis  resemblent  k  ces  terres  mar^ageuses 
sur  lesquelles  on  est  oblig^  de  courir  leg^rement, 
sans  yarr^ter  jamais  le  pied/'*  It  is  in  this  way 
that  the  pursuit  pf  knowledge  so  frequently  ope- 
rates unfavourably  to  happiness. 

r 

Still  fljiog  from  Nature  to  study  her  ]aws^ 

And  dulliDg  delight  by  exploring  its  cause. 

We  forget  how  superior  for  mortals  below 

Is  the  iictioD  they  dream  to  the  truth  that  they  know.f 

The  combined  operation  of  habit,  in  destroying 
the  vivacity  of  impressions,  and  in  strengthening 
t]ie  accustomary  modes  of  action,  while  it  renders 
mankind  discontented  with  present  circumstances, 
fetters  them  to  the  oar,  and  often  prevents  even  the 


^»*i 


*  Dialogues  des  MortB^-'*  Celui,"  says  Chamfort,  "  qui  yent 
trop  faire  depend  re  son  bonbeur  de  sa  raison,  qui  ie  soumet  i 
]*exainen,  qui  chicane,  pour  ainsi  dire^ses  jouissances,  et  a'admet 
que  les  plaisirs  d^licats^finit  par  n'en  plus  avoir.  C'est  un  homme, 
qui  d  force  de  carder  son  matelas,  le  voit  diminuer^  et  finit  par 
coucher  sur  la  dure." 

t  Moore* 
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effort  10  escape*  Habitual  nodes  of  thinking  and 
of  acting,  gain  a  preference  over  salutary  innova- 
tions ;  prejudices  become  confirmed  by  time,  and 
precedent  usurps  tbe  seat  of  reason.  The  sense 
of  established  injustice,  in  tbe  meanwhile,  is  en«p 
feebled,  and  the  chain,  by  long  wearing,  ceases  to 
gall.  The  most  disastrous  administrations  of  go-^ 
vernment  thus  find  their  conscientious  supporters, 
and  the  most  debasing  superstitions  their  confiding 
martyrs.  That  which  is  not  approved,  is  tolerated; 
that  which  has  long  subsisted,  appears  natural 
and  inevitable ;  and  ages  pass  away  without  wit* 
nessing  any  material  advances  in  society  towards 
wisdom  or  happiness. 

When  an  organ  has  been  exhausted  by  the  fre- 
quent repetition  of  one  stimulus,  its  sensibility 
may  still  be  excited  by  the  application  of  a  second. 
T^a,  coffee,  wine,  spirits,  other,  and  opium,  taken 
in  succession,  produce  mor^  permanent  effects, 
than  if  any  one  of  them  were  separately  and  per* 
seVeringly  employed.  To  this  law  may  be  referred 
the  very  singular  phenomena  of  ocular  spectra, 
described  in  Dr.  Darwin's  Zoonomia.  If  the  eye 
be  steadily  fixed,  for  any  length  of  time,  upon 
one  of  the  primitive  colours,  so  as  to  become  fa- 
tigued by  its  contemplation,  and  then  be  suddenly 
removed  to  some  compound  colour,  of  which  the 
first  is  a  constituent,  this  second  colour  will 
not  excite  the  same  idea  in  the  mind,  which  it 
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lutfiaUy  does ;  but  that  which  the  combioAtiQii 
should  raise,  if  the  primitive  colour,  first  contem* 
plated,  were  altogether  absent  from  the  combioa- 
tion.  Let  a  red  wafer,  for  example,  be  fastened 
in  the  centre  of  a  sheet  of  white  paper,  and  placed  *y 

HI  a  strong  light.     If  the  eye  be  steadily  fixed  upon 
it,  so  that  the  rays  proceeding  from  it  shall  im«- 
pinge  continually  upon  the  same  points  in  the 
retina ;   and  if,  when  the  effort  begins  to  create  a 
sense  of  fatigue  and  of  pain,  the  eye  be  then  re- 
moved to  another  part  of  the  paper,  a  bright  green 
spot  will  be  seen,  in  size  and  shape  resembling  the 
wafer.    Of  this  curious  experiment  the  explana- 
tion is  simple.     White  is  a  sensation  produced 
by  a  due  mixture  of  red,  blue,^nd  yellow  (abstrac* 
tion  being  made  of  the  intermediate  tints)  ;  and 
green  results  from  a  combination  of  blue  and  yel- 
low.    A  pencil  of.  white  light  would,  therefore, 
appear  green,  if  all  its  red  rays  were  removed. 
But  that  portion  of  the  optic  nerve,  which  has 
been  fiitigued  by  the  contemplation  of  the  wafer, 
being  no  longer  stimulated  by  the  red  rays,  it  is 
affected  in  tho  same  way,  as  if  they  were  absent 
from  the  combination.    The  impression,  therefore, 
made  upon  the  mind  is   that  of  a  green  circle, 
corresponding  with  the  cirele  of  exhausted  tissue 
in  the  optic  nerve. 

This  law  of  vital  action  is  of  frequent  application, 
it  explains  the  refreshment  derived  from  a  change 
of  pursuit,  when  the  mind  has  become  fatigued 


S36  OF    VITAL    ACTION. 

by  assiduous  application  ;^  aod  the  prolongation 
of  appetite,  which  results  from  the  alternation  of 
sweets  and  acids,  high  seasoned  and  simple  viands^ 
By  this  property  of  the  sentient  tissuemay  also  be 
explained  many  of  the  facts  respecting  colours ; 
as  well  those  employed  in  pictures,  as  for  orna- 
mental purposes.  The  primitive  colours,  are  in 
general  discarded  from  the  decorations  of  houses- 
and  of  dress,  because  the  intensity  of  the  sensations 
they  excite  is  fatiguing,  and  creates  disgust.  The 
middle  tints^  composed  of  many  colours  in  primary 
and  secondary  combination^  are  less  brilliant,  and 
refresh  the  eye  by  their  blended  impressions. 
Gaudy  colouring  in  pictures  is  displeasing,  because 
it  is  unnatural ;  but  it  is  admired  in  theatrical  ex- 
hibitions and  in  processions,  because  spectacles  are 
sought  for  the  purpose  of  procuring  vivid  sensa- 
tions ;  and  because  the  rapid  succession  of  objects  in 
these  amusements  prevents  fatigue.  Where  con- 
trast is  demanded  in  the  assortment  of  <;olours^ 
the  several  complements  of  white  afford  the  hap- 
piest mixtures  ;  such  as  scarlet  and  blue^  red  aad 
green  :  but  where  harmony  aqd  unity  of  effect, 
are  required,  those  colours  should  be  chosen  which 
contain  nearly  the  same  primitive  tints ;  for  whiph 
reason  ternary  compounds  are  preferable  to  binary 
colours,  as  affording  closer  approximations  of  hue. 

If  a  stimulus,  not  too  great,  be  regularly  re- 

*  Bfeaage  has  worked  this  fact  into  a  aiaaum— * 
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peated,  at  such  intervals  as  permit  the  sensibility 
to  recover  the  effects  of  the  last  dose,  its  action 
upon  the  system,  instead. of  diminishing,  will  in- 
crease.    Dr.  Darwin  explains  this  extraordinary 
fact  by  the  combined  force  of  irritation  and  of  asso* 
ciation.     The  position  seems,  however,  to  be  prin- 
cipally applicable  to  those  stimuli,  which  Are  em- 
ployed for  re3toring  healthy  action,  when  the  con-    ' 
stitution   is   debilitated  ;    and   in   this   case,   the 
periodical   administration  of  drugs   may   add   to 
their  efficacy  by  conspiring  with  those  naturally 
periodic  actions,  which  have  been  disturbed  by 
the  disease,  and  which  it  is  the  business  of  the 
physician  to. restore. 

The  several  organs  of  the  higher  classes  of 
animated  beings  are  so  bound  in  mutual  connec-  ' 
tion,  that  it  is  scarcely  possible  for  one  of  tbem  to 
be  violently  affected  Without  a  consequent  modi- 
fication of  all  the  others ;  and  few,  even  of  the 
slighter  impressions,  are  exclusively  confined  to 
the  organs  in  which  they  originate. 
.  There  exists,  however,  a  more  peculiar  in- 
fluence, which  is  exerted  between  remote  organs, 
and  by  which  the  one  is  thrown  into  action,  in 
consequence  of  particular  idapulses,  impressed 
upon  the  other.  This  influence  lias^ received  the 
appellation  oi sympathy^  a  term  merely  expressive 
of  xhefact;  but,  like  other  similar  terms,  too  fre- 
quently taken  as  representing  the  cawe  of  that 
fact. 
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The  nature  6f  sympathy  is  wholly  unknown ;  and 
the  circumstances  under  which  it  opersites  are  but 
imperfectly  understood.*  It  is  observed  to  take 
place  between  parts  very  differently  connected. 
One  cause  of  sympathetic  actios  seems  to  be  con-* 
imuity  of  surface.  Thus  inflammation  is  rarely 
confined  to  one  spot  in  a  membrane,  but  diffuses 
itself  over  the  whole.  So  also  certain  medicines, 
taken  into  the  stomach,  influence  simultaneously 
the  entire  alimentary  canal. 

Sympathy  likewise  subsists  between  the  dif^ 
feteni  component  tissues  of  the  same  organ;  as 
when  inflammation  of  the  pleura  excites  a  sympa-^ 
thetic  inflammation  of  tlie  mucous  membrane  of 
the  lungs. 

Organs  arnnected  in  function  maaUy  exert  an 
influence  of  this  sort  over  each  other.  One  eye 
bdng  inflamed,  the  other  is  seldom  entirely  sound* 
Gtatefnl  impressions  made  upon  the  tongue  and 
pakite  induce  a  sympathetic  increase  of  secretion 
in  the  salivary  glands;  and  the  impressions  of  light 
in  the  retina  determine  in  a  similar  way  the  con- 
trMtions  of  the  iris. 

An  active  sympathy  is  remarked  between  remote 
tissuee  6fa  eimilar  structure.    The  mncous  mem-* 
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*  Cicero  defines  ev/Awdtua  to  be  an  action  arising  *<  sx  con- 
jnnctione  natartl  et  quasi  concentu  atque  consensu.'' 

DeDitinat.  Li. 

Tfte  etphiottltfiitf  cf  moAm  philoa^phers  have  not  been  more 
felicitous* 
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bnme  of  the  alimeDtary  canal  is  morbidly  affected 
by  diseases  of  the  mucous  membrane  which  lines 
the  kidnies.  Hence  vomiting  becomes  a  symptom 
of  the  passage  of  a  stone  through  the  ureters. 

Lastly^  sympathies  occur  between  organs  having 
so  known  connection  of  structure  or  o/functioHt^ 
as  when  the  toe  is  inflamed  from  gouty  irritation 
in  the  stomach « 

Beside  these  sympathies  of  tissue,  others  more 
general  and  pervading  subsist  between  the  several 
great  viscera ;  by  means  of  which  each  influences 
the  other,  and  has»  as  it  were,  a  voice  in  the  go* 
vernment  of  the  whole  machine.  The  sympa* 
thetic  affections  of  the  stomach  and  intestinal  canal 
are  pre-eminently  remarkable.  Derangement  in 
the  functions  of  the  alimentary  tube  produces 
head-ache,  turbulent  dreams,  and  various  halluci* 
nations  ;  and  is  one  very  probable  cause  of  hydro** 
cephalus.  It  disturbs  likewise  the  arterial  system, 
exciting  the  heart  to  quick  and  irregular  pulsa* 
tion  ;  it  throws  the  muscles  into  various  spas- 
modic contractions,  and  induces  some  varieties  of 
asthma.f  The  alimentary  canal  maintains  also  a 
close  connection  with  the  s'kin ;  in  consequence 
probably  of  their  continuity  of  surfaces  and  general 
similarity  of  organization. 

On  the  other  band,  the  stomach  is  itself  in- 
fluenced by  the  action  of  other  viscera.    Thus  a 

*  Biciiat.        t  Hamilton  on  Pursatives.    Bree  on  Asthma. 
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mulud  of  the  contagious  miasma.  Thus,  likewise, 
the  inhabitants  of  marshy  districts  become  steeled 
against  the  deleterious  influence  of  their  exhala- 
tions; and  are  less  easily  affected  with  ague  than 
strangers,  who  occasionally  visit  them ;  and  (ta 
conclude ;  for  the  abundance  of  instances  is  over- 
whelming), foreign  substances,  bullets,  &c.,  when 
buried  in  the  flesh,  though  at  first  they  excite 
violent  inflammation,  in  the  end  cease  to  produce 
uneasiness. 

This  operation  of  habit  upon  the  sensibility, 
curiously  contrasts  with  its  influence  upon  con- 
tractility. Whenever  an  organ  or  tissue  has  been 
thrown  into  a  given  mode  of  contraction,  it  be- 
comes disposed,  at  each  repetition  of  the  stimulus, 
to  repeat  the  action  with  greater  vigour,  facility, 
and  steadiness.  The  food  to  which  the  stomach 
is  habituated,  is  most  easily  digested.  The  ac- 
customed burden  is  the  most  easily  borne :  and  if  a 
chairman  and  a  porter  should  exchange  their  func- 
tions, they  would  both  lose  in  force  and  in  agility, 
in  their  new  situations. 

This  difference  in  the  effects  of  habit  is  strongly 
marked  in  its  influence  upon  the  perception  and 
on  the  judgment.  By  the  repeated  examination 
of  a  subject,  those  movements  of  the  senso- 
riUm,  in  which  the  ideas  essentially  consist, 
are  strengthened  and  rendered  more  accurate, 
and  they  are  more  easily  recalled,  and  com- 
bined in  every  possible  variety.     Habit,  therefpre, 
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increases  the  accuracy  of  comparative  notionsi 
at  the  same  time  that  it  biunts  the  sensitive 
impressions  of  pleasure  and  pain,  by  which  they 
were  originally  excited.  This  is  the  physical 
ground  of  Fontenelle's  beautiful  remark,  that 
'^  Les  plasirs  ne  sont  point  assez  solides  pour  soufr 
frir,  qu'on  les  approfondisse.  II  ne  faut  que  les 
effleurir.  lis  resemblent  ^  ces  terres  mar^ageuses 
sur  lesquelles  on  est  oblig^  de  courir  leg^rement, 
sans  yarr^ter  jamais  le  pied/'*  It  is  in  this  way 
that  the  pursuit  of  knowledge  so  frequently  ope- 
rates unfavourably  to  happiness. 

Still  AyiBg  from  Nature  to  stndj  her  laws. 

And  dulling^  delig^ht  by  exploring  its  cause. 

We  forget  how  superior  for  mortals  below 

is  the  fiction  they  dream  to  the  truth  that  they  know.f 

The  combined  operation  of  habit,  in  destroying 
the  vivacity  of  impressions,  and  in  strengthening 
the  accustomary  modes  of  action,  while  it  renders 
laankind  discontented  with  present  circumstances, 
fetters  them  to  the  oar,  and  often  prevents  even  the 

■  ■■■■ —»— «— — -wi,      iwii   iwi— iy^M— li^—i      I  II    I  ■  III    I  M      ■■ 

*  Dialogues  des  Morts — "  Celui,"  says  Chamfort,  «  qui  Tent 
trop  faire  d^pendre  son  bonbeur  de  sa  raison,  qui  le  soumet  d 
]*e3^ajnen,  qui  chicane,  pour  ainsi  dire, sea  jouissances,  et  a'admet 
que  les  plaisirsd^licatSyfinit  par  n'en  plus  avoir.  C'est  un  homme, 
qui  d  force  de  carder  son  matelasj  le  voit  diminuer^  et  finit  par 
coueber  sur  la  dure." 

t  Moore. 
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effort  to  escape.  Habitudi  modes  of  thinking  and 
of  acting,  gain  a  preference  over  salutary  innova- 
tions ;  prejudices  become  confirmed  by  time,  and 
precedent  usurps  the  seat  of  reason.  The  sense 
of  established  injustice,  in  the  meanwhile,  is  en-r 
feebled,  and  the  chain,  by  long  wearing,  ceases  to 
gall.  The  most  disastrous  administrations  of  go-^ 
vernment  thus  find  their  conscientious  supporters, 
and  the  most  debasing  superstitions  their  confiding 
martyrs.  That  which  is  not  approved,  is  tolerated; 
that  which  has  long  subsisted,  appears  natural 
and  inevitable ;  and  ages  pass  away  without  wit" 
nessing  any  material  advances  in  society  towards 
wisdom  or  happiness. 

When  an  organ  has  been  exhausted  by  the  fre- 
quent repetition  of  one  stimulus,  its  sensibility 
may  still  be  excited  by  the  application  of  a  second. 
Tea,  coifee,  wine,  spirits,  est  her,  and  opium,  taken 
in  succession,  produce  morte  permanent  effects, 
than  if  any  one  of  them  were  separately  and  per- 
se Veringly  employed.  To  this  law  may  be  referred 
the  very  singular  phenomena  of  ocular  spectra, 
described  in  Dr.  Darwin's  Zoonomia.  If  the  eye 
be  steadily  fixed,  for  any  length  of  time,  upon 
one  of  the  primitive  colours,  so  as  to  become  fa- 
tigued by  its  contemplation,  and  then  be  suddenly 
removed  to  some  compound  colour,  of  which  the 
first  is  a  constituent,  this  second  colour  will 
not  excite  the  same  idea  in  the  mind^  which  it 
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usually  does ;  but  that  which  the  combination 
should  raise,  if  the  primitive  colour,  first  contem^ 
plated,  were  altogether  absent  from  the  combioa* 
tion.  Let  a  red  wafer,  for  example,  be  fastened 
in  the  centre  of  a  sheet  of  white  paper,  and  placed 
HI  a  strong  light.  If  the  eye  be  steadily  fixed  upon 
it,  so  that  the  rays  proceeding  from  it  shall  im*- 
pinge  continually  upon  the  same  points  in  the 
retina ;  and  if,  when  the  effort  begins  to  create  a 
sense  of  fatigue  and  of  pain,  the  eye  be  then  re- 
moved to  another  part  of  the  paper,  a  bright  green 
spot  will  be  seen,  in  size  and  shape  resembling  the 
wafer.  Of  this  curious  experiment  the  explana- 
tion is  simple.  White  is  a  sensation  produced 
by  a  due  mixture  of  red,  blue,^nd  yellow  (abstrac* 
tion  being  made  of  the  intermediate  tints)  ;  and 
green  results  from  a  combination  of  blue  and  yel- 
low.    A  pencil  of.  white  light  would,  therefore, 

• 

appear  green,  if  all  its  red  rays  were  removed. 
But  that  portion  of  the  optic  nerve,  which  has 
been  fiitigued  by  the  contemplation  of  the  wafer, 
being  no  longer  stimulated  by  the  red  rays,  it  is 
affected  in  tho  same  way,  as  if  they  were  absent 
from  the  combination.  The  impression,  therefore, 
made  upon  the  mind  is  that  of  a  green  circle, 
corresponding  with  the  circle  of  exhausted  tissue 
in  the  optic  nerve. 

This  law  of  vital  action  isof  frequent  application. 
It  explains  the  refreshment  derived  from  a  change 
of  pursuit,  when  the  mind  has  become  fatigued 
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by  assiduous  application  ;*  .and  the  prolongation 
of  appetite,  which  results  from  the  alternatioa  of 
sweets  and  acids,  high  seasoned  and  simple  viands; 
By  this  property  of  the  sentient  tissuemay  alsobe 
explained  many  of  the  facts  respecting  colours ; 
as  well  those  employed  in  pictures,  as  for  orna- 
mental purposes.     The   primitive  colours  are  in 
general  discarded  from  the  decorations  of  houses^ 
and  of  dress,  because  the  intensity  of  the  sensations 
they  excite  is  fatiguing,  and  creates  disgust.     The 
middle  tints,  composed  of  many  colours  in  primary 
and  secondary  combination^  are  less  brilliant,  and 
refresh   the  eye    by  their    blended  impressions* 
Gaudy  colouring  in  pictures  is  displeasing,  because 
it  is  unnatural ;  but  it  is  admired  in  theatrical  ex- 
hibitions and  in  processions,  because  spectacles  are 
sought  for  the  purpose  of  procuring  vivid  sensa- 
tions; and  because  the  rapid  successionof  objects  in 
these  amusements  prevents  fatigue.     Where  con- 
trast is  demanded  in  the  assortment  of  colours, 
the  several  complements  of  white  afford  the  hap- 
piest mixtures  ;  such  as  scarlet  and  blue,  red  and 
green  :  but  where  harmony  aqd  unity  of  effect, 
are  required,  those  colours  should  be  chosen  which 
contain  nearly  the  same  primitive  tints ;  for  whiph 
reason   ternary  compounds  are  preferable  to  binary 
colours,  as  affording  closer  approximations  of  hue. 
If  a  stimulus,  not  too  great,  be  regularly  re- 

*  Menage  has  worked  this  fact  into  a  maxim — 
Hoys  (^irct^i)\n  lltoi  hr  diAir^wwi^ 


OF   VITIL    ACTIOK.  297 

peatedt  at  such  intervals  as  permit  the  sensibility 
to  recover  the  effects  of  the  last  dose,  its  action 
upon  the  system,  instead  of  diminishing,  will  in- 
crease.    Dr.  Darwin  explains  this  extraordinary 
fact  by  the  combined  force  of  irritation  and  of  asso* 
ciation.     The  position  seems,  "however,  to  be  prin- 
cipally applicable  to  those  stimuli,  which  are  em- 
ployed for  re3toring  healthy  action,  when  the  con-    ' 
stitution   is   debilitated  ;    and   in   this   case,   the 
periodical   administration  of  drugs  may   add   to 
their  efficacy  by  conspiring  with  those  naturally 
periodic  actions,  which  have  been  disturbed  by 
the  disease,  and  which  it  is  the  business  of  the 
physician  to  restore. 

The  several  organs  of  the    higher  classes   of 
animated  beings  are  so  bound  in  mutual  connec-  ' 
tion,  that  it  is  scarcely  possible  for  one  of  th6m  to 
be  violently  affected  Without  a  consequent  modi- 
fication of  all  the  others ;  and  few,  even  of  the 
slighter  impressions,  are  exclusively  confined  to 
the  organs  in  which  they  originate. 
.    There  exists,   however,  a  more   peculiar    in- 
fluence, which  is  exerted  between  remote  organs, 
and  by  which  the  one  is  thrown  into  action,  in 
consequence    of    particular  itkipulses,   impressed 
opdn  the  other.    This  influence  has* received  the 
appellation  oi sympathy^  a  term  merely  expressive 
of  X\\efact;  but,  like  other  similar  terms,  too  fre- 
quently taken  as  representing  the  cause  of  that 
fact. 
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The  nature  6f  syoipatby  is  wholly  unknown ;  and 
the  circumstances^  under  which  it  operates  are  but 
imperfectly  understood.*  It  is  observed  to  take 
place  between  parts  very  differently  connected. 
One  cause  of  sympathetic  action  seems  to  be  ron- 
iimuity  of  surface.  Thus  inflammation  is  rarely 
confined  to  one  apot  in  a  membrane,  but  diffuses^ 
itself  over  the  whole.  So  also  certain  medicines, 
taken  into  the  stomach,  influence  simultaneously 
the  entire  alimentary  canal. 

Sympathy  likewise  subsists  between  the  dif-' 
fetent  component  tis^Uei  of  the  same  organ;  as 
when  inflammation  of  the  pleura  excites  a  sympa-^ 
thetic  inflammation  of  tlie  mucous  membrane  of 
the  lungs. 

Organs  connected  in  function  ttsuaUy  exert  an 
influence  of  this  sort  over  each  other.  One  eye 
being  inflamed,  the  other  is  seldom  entirely  sound* 
Grateful  impressions  made  upon  the  tongue  and 
palate  induce  a  sympathetic  increase  of  secretion 
in  the  salivary  glands;  and  the  impressions  of  light 
in  the  retina  determine  in  a  similar  way  the  con- 
tractions of  the  iris* 

An  active  sympathy  is  remarked  between  remote 
tiseeiee  of  a  eimilar  structure.    The  mticous  mem-» 


laai— wia^— MMMM— ^.i^iii  ■   — 


*  Cicero  defines  eviMreiiua  to  bs  an  action  arising  *'  ex  con- 
junctione  natartl  et  quasi  concentu  atque  consensu." 

DeDitinat.  Li. 

ffte  etpHtnttltfiii^  ef  moAenn  philosophers  ha?e  not  been  more 
felicitous. 
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brMie  of  the  alimeDtary  canal  is  morbidly  affected 
by  diseasM  of  the  mucous  membrane  which  lines 
tbe  kidnies.  Hence  vomiting  becomes  a  symptom 
of  the  passage  of  a  stone  through  the  ureters. 

Lastly,  sympathies  occur  between  organs  having 
no  known  eonnection  of  structure  or  of  function/^ 
as  when  tbe  toe  is  inflamed  from  gouty  irritation 
in  the  atomach« 

Beside  these  sympathies  of  tissue,  others  more 
general  and  pervading  subsist  between  the  several 
great  viscera;  by  means  of  which  each  influences 
the  other,  and  has,  as  it  were,  a  voice  in  the  go- 
vernment of  the  whole  machine.  The  sympa* 
tbetic  afiections  of  the  stomach  and  intestinal  canal 
are  pre-eminently  remarkable.  Derangement  in 
the  functions  of  the  alimentary  tube  produces 
head-^ache,  turbulent  dreams,  and  various  halluci* 
nations  ;  and  is  one  very  probable  cause  of  hydros 
cephalus.  It  disturbs  likewise  the  arterial  system, 
exciting  the  heart  to  quick  and  irregular  pulsa* 
lion  ;  it  throws  the  muscles  into  various  spas- 
modic contractions,  and  induces  some  varieties  of 
asthma.f  The  alimentary  canal  maintains  also  a 
close  connection  with  the  s1cin ;  in  consequence 
probably  of  their  continuity  of  surfaces  and  general 
similarity  of  organization. 

On  tbe  other  band,  the  stomach  is  itself  in- 
fluenced by  the  action  of  other  viscera.     Thus  a 
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mulud  of  the  contagious  miasma.  Thus,  likewise, 
the  inhabitants  of  marshy  districts  become  steeled 
against  the  deleterious  influence  of  their  exhala- 
tions; and  are  less  easily  affected  with  ague  than 
strangers,  who  occasionally  visit  them ;  and  (ta 
conclude ;  for  the  abundance  of  instances  is  over- 
whelming), foreign  substances,  buliets,  &c.,  when 
buried  in  the  flesh,  though  at  first  they  excite 
violent  inflammation,  in  the  end  cease  to  produce 
uneasiness. 

This  operation  of  habit  upon  the  sensibility, 
curiously  contrasts  with  its  influence  upon  con- 
tractility. Whenever  an  organ  or  tissue  has  been 
thrown  into  a  given  mode  of  contraction,  it  be- 
comes disposed,  at  each  repetition  of  the  stimulus, 
to  repeat  the  action  with  greater  vigour,  facility, 
Hnd  steadiness.  The  food  to  which  the  stomach 
is  habituated,  is  most  easily  digested.  The  ac- 
customed burden  is  the  most  easily  borne :  and  if  a 
chairman  and  a  porter  should  exchange  their  func- 
tions, they  would  both  lose  in  force  and  in  agility, 
jn  their  new  situations. 

This  difference  in  the  effects  of  habit  is  strongly 
marked  in  its  influence  upon  the  perception  and 
on  the  judgment.  By  the  repeated  examination 
of  a  subject,  those  movements  of  the  senso- 
riUm,  in  which  the  ideas  essentially  consist, 
are  strengthened  and  rendered  more  accurate, 
and  they  are  more  easily  recalled,  and  com- 
bined in  every  possible  variety.     Habit,  therefpre, 


OF   VITAL   ACTION*  933 

increases  the  accuracy  of  comparative  notions, 
at  the  same  time  that  it  blunts  the  sensitive 
impressions  of  pleasure  and  pain,  by  which  they 
were  originally  excited.  This  is  the  physical 
ground  of  Fontenelle's  beautiful  remark,  that 
^'  Les  plasirs  ne  sont  point  assez  solides  pour  soufr 
frir,  qu'on  les  approfondisse.  II  ne  faut  que  les 
effleurir.  lis  resemblent  k  ces  terres  mar^ageuses 
sur  lesquelles  on  est  oblig^  de  courir  leg^rement, 
sans  yarr6ter  jamais  le  pied/'*  It  is  in  this  way 
that  the  pursuit  of  knowledge  so  frequently  ope- 
rates unfavourably  to  happiness. 

f 

Still  flyiDg  from  Nature  to  stndjr  ber  lawff. 

And  dullingp  delight  by  exploring  its  cause. 

We  forget  how  superior  for  mortals  below 

is  the  fiction  they  dream  to  the  truth  that  they  know.f 

The  combined  operation  of  habit,  in  destroying 
the  vivacity  of  impressions,  and  in  strengthening 
t)ie  accustomary  modes  of  action,  while  it  renders 
mankind  discontented  with  present  circumstances, 
fetters  them  to  the  oar,  and  often  prevents  even  the 

*  Dialogues  des  Moris*-**  Celui,''  says  Chamfort,  "  qui  Tent 
trop  faire  d^peudre  son  bonbeur  de  sa  raison^  qui  le  soumet  i 
Texamen,  qui  chicane,  pour  ainsi  dire^ses  jouissances>  et  n'admet 
que  les  plaisirsd^licatSyiinit  par  n'en  plus  avoir.  C'est  un  homme, 
qui  d  force  de  carder  son  matelas,  le  voit  diminuer^  et  finit  par 
coueher  sur  la  dure." 

t  Moore* 
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effort  to  escape.  Habitual  modes  of  thinking  and 
of  acting,  gain  a  preference  over  salutary  innova*- 
tions  ;  prejudices  become  confirmed  by  time,  and 
precedent  usurps  the  seat  of  reason.  The  sense 
of  established  injustice,  in  the  meanwhile,  is  en* 
feebled,  and  the  chain,  by  long  wearing,  ceases  to 
fpall.  The  most  disastrous  administrations  of  go-^ 
vernment  thus  find  their  conscientious  supporters, 
and  the  most  debasing  superstitions  their  confiding 
martyrs.  That  which  is  not  approved,  is  tolerated; 
that  which  has  long  subsisted,  appears  natural 
and  inevitable ;  and  ages  pass  away  without  wit- 
nessing any  material  advances  in  society  towards 
wisdom  or  happiness. 

When  an  organ  has  been  exhausted  by  the  fre- 
quent repetition  of  one  stimulus,  its  sensibility 
may  still  be  excited  by  the  application  of  a  second. 
Tea,  coffee,  wine,  spirits,  aether,  and  opium,  taken 
in  succession,  produce  more  permanent  effects, 
than  if  any  one  of  them  were  aeparately  and  per* 
severingly  employed.  To  this  law  may  be  referred 
the  very  singular  phenomena  of  ocular  spectra, 
described  in  Dr.-  Darwin's  Zoonomia.  If  the  eye 
be  steadily  fixed,  for  any  length  of  time,  upon 
one  of  the  primitive  colours,  so  as  to  become  fa- 
tigued by  its  contemplation,  and  then  be  suddenly 
removed  to  some  compound  colour,  of  which  the 
first  is  a  constituent,  this  second  colour  will 
not  excite  the  same  idea  in  the  mind,  which  it 
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asfially  does ;   but  that  whieh  the  combtnation 
should  raise,  if  the  primitive  colour,  first  contem- 
plated, were  altogether  absent  from  the  combioa* 
tion.     Let  a  red  wafer,  for  example,  be  fastened 
in  the  centre  of  a  sheet  of  white  paper,  and  placed 
HI  a  strong  light.     If  the  eye  be  steadily  fixed  upon 
it,  so  that  the  rays  proceeding  from  it  shall  im<- 
pinge  continually  upon  the  same  points  in  the 
retina ;   and  if,  when  the  effort  begins  to  create  a 
sense  of  fatigue  and  of  pain,  the  eye  be  then  re* 
moved  to  another  part  of  the  paper,  a  bright  green 
spot  will  be  seen,  in  size  and  shape  resembling  the 
wafer.    Of  this  curious  experiment  the  explana- 
tion is  simple.     White  is  a  sensation  produced 
by  a  due  mixture  of  red,  blue,^nd  yellow  (abstrac* 
tion  being  made  of  the  intermediate  tints)  ;  and 
green  results  from  a  combination  of  blue  and  yel- 
low.    A  pencil  of.  white  light  would,  therefore, 
appear  green,  if  all  its  red  rays  were  removed. 
But  that  portion  of  the  optic  nerve,  which  has 
been  fetigued  by  the  contemplation  of  the  wafer* 
being  no  longer  stimulated  by  the  red  rays,  it  is 
affected  in  tho  same  way,  as  if  they  were  absent 
from  the  combination.    The  impression,  therefore, 
made  upon  the  mind  is   that  of  a  green  circle, 
i(!orrespondi ng  with  the  circle  of  exhausted  tissue 
in  the  optic  nerve. 

This  law  of  vital  action  is  of  frequent  application. 
It  explains  the  refreshment  derived  from  a  change 
of  pursuit,  when  the  mind  has  become  fatigued 
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by  assiduous  application  ;*  .aod  the  prolongation 
of  appetite,  which  results  from  the  alternatioa  of 
sweets  and  acids,  high  seasoned  and  simple  viands. 
By  this  property  of  the  sentient  tissuem^y  alsobe 
explained  many  of  the  facts  respecting  colours ; 
as  well  those  employed  in  pictures,  as  for  orna- 
mental purposes.  The  primitive  colours,  are  in 
general  discarded  from  the  decorations  of  houses^ 
and  of  dress,  because  the  intensity  of  the  sensations 
they  excite  is  fatiguing,  and  creates  disgust.  The 
middle  tints,  composed  of  many  colours  in  primary 
and  secondary  combination^  are  less  brilliant,  and 
refresh  the  eye  by  their  blended  impressions* 
Gaudy  colouring  in  pictures  is  displeasing,  because 
it  is  unnatural ;  but  it  is  admired  in  theatrical  ex- 
hibitions and  in  processions,  because  spectacles  are 
sought  for  the  purpose  of  procuring  vivid  sensa- 
tions; and  because  the  rapid  succession  of  objects  in 
these  amusements  prevents  fatigue.  Where  con- 
trast is  demanded  in  the  assortment  of  colours, 
the  several  complements  of  white  afford  the  hap- 
piest mixtures  ;  such  as  scarlet  and  blue,  red  and 
green  :  but  where  harmony  aqd  unity  of  effect, 
are  required,  those  colours  should  be  chosen  which 
contain  nearly  the  same  primitive  tints ;  for  which 
reason  ternary  compounds  are  preferable  to  binary 
colours,  as  affording  closer  approximations  of  hue. 
If  a  stimulus,  not'  too  great,  be  regularly  re- 

*  Menage  has  worked  this  fact  into  a  maxim — 
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peatedy  at  such  intervals  as  permit  the  sensibility 
to  recover  the  effects  of  the  last  dose,  its  actioD 
upon  the  system,  instead  of  diminishing,  will  in- 
crease.    Dr.  Darwin  explains  this  extraordinary 
fact  by  the  combined  force  of  irritation  and  of  asso- 
ciation.    The  position  seems,  however,  to  be  prin- 
cipally applicable  to  those  stimuli,  which  are  em- 
ployed for  re3toring  healthy  action,  when  the  con-    ' 
stitution   is   debilitated  ;    and   in   this   case,   the 
periodical   administration  of  drugs   may   add   to 
their  efficacy  by  conspiring  with  those  naturally 
periodic  actions,  which  have  been  disturbed  by 
the  disease,  and  which  it  is  the  business  of  the 
physician  to  restore. 

The  several  organs  of  the  higher  classes  of 
animated  beings  are  so  bound  in  mutual  connec-  ' 
tion,  that  it  is  scarcely  possible  for  one  of  them  to 
be  violently  affected  Without  a  consequent  modi- 
fication of  all  the  others ;  and  few,  even  of  the 
slighter  impressions,  are  exclusively  confined  to 
the  organs  in  which  they  originate. 
.  There  exists,  however,  a  more  peculiar  in- 
fluence, which  is  exerted  between  remote  organs, 
and  by  which  the  one  is  thrown  into  action,  in 
consequence  of  particular  idiipulses,  impressed 
upon  the  other.  This  influence  has* received  the 
appellation  of  sympathy^  a  term  merely  expressive 
of  t\\efact;  but,  like  other  similar  terms,  too  fre- 
quently taken  as  representing  the  cause  of  that 
fact. 
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The  nature  6f  sympathy  is  wholly  unknown ;  and 
the  circumstances^  under  which  it  operates  are  but 
imperfectly  understood.*  It  is  observed  to  take 
place  between  parts  very  differently  connected. 
One  cause  of  sympathetic  acttcm  seems  to  be  con^ 
imniiy  of  surface.  Thus  inflammation  is  rarely 
eonfined  to  one  spot  in  a  membrane,  but  diffuses 
itself  over  the  whole.  So  also  certjain  medicir^s, 
taken  into  the  stomach,  influence  simultaneously 
the  entire  alimentary  canal. 

Sympathy  likewise  subsists  between  the  dif^^ 
fetent  component  tissues  of  the  same  organ;  as 
when  inflammation  of  the  pleura  excites  a  sympa^* 
thetic  inflammation  of  tHe  mucous  membrane  of 
the  lungs. 

Organs  connected  in  function  mually  exert  an 
mfluence  of  this  sort  over  each  other.  One  eye 
being  inflamed,  the  other  is  seldom  entirely  sotind« 
Grateful  impressions  made  upon  the  tongue  and 
palate  induce  a  sympathetic  increase  of  secretion 
in  the  salivary  glands;  and  the  impressions  of  light 
in  the  retina  determine  in  a  similar  way  the  con- 
trMtions  of  the  iris. 

An  active  9f  mpatby  is  remarked  between  remote 
tisenee  6fc  rimilar  structure.    The  mticous  mem-* 

*  Ciceio  defines  ru/biirfl^8fi»  to  h%  an  action  arising  ''  ex  con- 
junctione  natarH  et  quasi  concenta  atque  consensu." 

Tfte  etphiDltldns  ef  vatem  philosephers  bare  not  been  more 
felicitous. 
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bruieof  tb^  alimentary  canal  id  morbidly  affected 
by  diseases  of  the  mucous  membrane  which  lines 
the  kidntes.  Hence  vomiting  becomes  a  symptom 
of  the  passage  of  a  stone  through  the  ureters. 

Lastly,  sympathies  occur  between  organs  having 
mo  known  connection  of  structure  or  of  function/^ 
as  when  the  toe  is  inflamed  from  gouty  irritation 
in  the  stomachs 

Beside  these  sympathies  of  tissue,  others  more 
general  and  pervading  subsist  between  the  several 
great  viscera;  by  means  of  which  each  influences 
the  other,  and  has,  as  it  were,  a  voice  in  the  go- 
vernment  of  the  whole  machine.  The  sympa* 
kbetic  afiections  of  the  stomach  and  intestinal  canal 
ate  pre-eminently  remarkable.  Derangement  in 
the  functions  of  the  alimentary  tube  produces 
head-^acbe,  turbulent  dreams,  and  various  halluci- 
nations  ;  and  is  one  very  probable  cause  of  hydro** 
cephalus.  It  disturbs  likewise  the  arterial  system, 
exciting  the  heart  to  quick  and  irregular  pulsa- 
tion ;  it  throws  the  muscles  into  various  spas*- 
modic  contractions,  and  induces  some  varieties  of 
asthma.f  The  alimentary  canal  maintains  also  a 
close  connection  with  the  s1cin ;  in  consequence 
probably  of  their  continuity  of  surfaces  and  general 
similarity  of  organization. 

On  the  other  band,  the  stomach  is  itself  in- 
fluenced by  the  action  of  other  viscera.     Thus  a 


t  Hamilton  on  Pargatives.    Bree  on  Asthma. 
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concussion  of  the  brain,  or  even  a  strong  mental 
emotion,  is  sufficient  to  produce  vomiting;  and 
diarrhoea  is  not  an  unfrequent  concomitant  of  grief. 
Tliere  is  indeed  scarcely  a  morbid  affection,  what- 
ever may  be  its  seat,  in  which  the  stomach  and  in- 
testines do  not  largely  participate.  Hence  Aretaeus 
has  justly  observed,  £ro/Ka;(oc  r.ioimi  x»]  dnXfig  ryuMiv^ 
that  the  stomach  is  the  great  source  of  pleasurable 
and  painful  affections. 

The  sympathetic  operation  of  the  great  viscera, 
in  determining  the  character  and  passions  of  indi- 
viduals and  species,  remains  yet  to  be  studied  by 
metaphysicians.  The  influence  of  certain  morbid 
conditions  of  the  liver  in  exciting  peculiar  trains 
of  ideas  is,  however,  well-known,  and  physicians 
have  noticed  the  opposite  effect  of  pulmonary  con- 
sumption, in  raising  the  spirits,  inducing  sanguine 
anticipations  of  the  future,  and  illuminating  the 
path  to  the  grave  with  the  ignes  fatui  of  incipient 
dissolution*  The  total  revulsion  of  the  whole  ani- 
mal at  the  epoch  of  puberty ;  and  the  irresistible 
impulse  of  the  instinct  of  maternity  are  beautiful 
illustrations  of  the  same  law.* 

To  the  sympathetic  influence  of  particular  organs 
upon  the  brain  must  be  attributed  all  those  actions 
which  animals  perform  at  stated  seasons,  and  under 
the  influence  of  peculiar  physiological  conditions; 
such  are  the  nidification  of  birds,  the  temporary 

*  Cabanii^  Rapport  du  Physique  et  du  Morale  de  rHomiiie. 
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feilbcity  of  the  male  of  some  berbivorous  species, 
a  vast  variety  of  singular  tendencies  in  the  insect 
tribes,  and  the  increased  moroseness  of  carnivorous 
animals  when  excited  by  hunger. 

The existenceof  this la»t  influence,  even  on  man, 
is  well  known  to  those  who  have  closely  studied  hu- 
man  nature.  There  are  few  persons  not  aware  that 
favours  areniost  easily  obtained  at  the  moment  when 
the  temper  is  softened  by  the  pleasurable  sensations, 
which  result  from  a  satisfied  appetite,  and  an  easy 
digestion.  By  this  sympathetic  influence  of  the 
nutritive  organs  upon  the  mind,  even  national 
character  is  ia  no  slight  degree  affected.  Habits 
of  long  continued  and  ever-pressing  misery  beget 
a  ferocity  of  disposition,  and  an  indifference  to 
vice,  by  the  prevalence  of  uneasy  sensations  ; 
while  the  agreeable  excitement  of  healthy  func- 
tional action,  which  results  from  an  adequate 
supply  of  the  primary  necessaries  of  life,  pro- 
motes the  gentler  feelings,  and  knits  more  closely 
the  ties  of  society,  by  predisposing  the  indi- 
vidual to  sympathize  with  the  pleasures  of  the 
species.  This  is  one  of  the  physical  biases  of  *that 
intimate  connection  between  a  beneficent  govern- 
meot  and  an  obedient  population;  and  it  helps  to 
explain  the  certainty  of  that  destructive  reaction, 
which,  from  time  to  time,  sweeps  the  tyrants  of 
the  ejaith  from  its  surface,  and  strikes  the  san- 
guinary balance  between  despotism  and  slavery. 

All  these  movements,  which  are  essentially  ne- 
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effort  lo  escape.  Habitual  modes  of  thinking  and 
of  acting,  gain  a  preference  over  salutary  innova- 
tions ;  prejudices  become  confirmed  by  time,  and 
precedent  usurps  the  seat  of  reason.  The  sense 
of  established  injustice,  in  the  meanwhile,  is  en- 
feebled, and  the  chain,  by  long  wearing,  ceases  to 
ffall.  The  most  disastrous  administrations  of  go^ 
vernment  thus  find  their  conscientious  supporters, 
and  the  most  debasing  superstitions  their  confiding 
martyrs.  That  which  is  not  approved,  is  tolerated; 
that  which  has  long  subsisted,  appears  natural 
and  inevitable ;  and  ages  pass  away  without  wit** 
nessing  any  material  advances  in  society  towards 
wisdom  or  happiness. 

When  an  organ  has  been  exhausted  by  the  fre- 
quent repetition  of  one  stimulus,  its  sensibility 
may  still  be  excited  by  the  application  of  a  second. 
Tea,  coffee,  wine,  spirits,  cetber,  and  opium,  taken 
in  succession,  produce  morte  permanent  effects, 
than  if  any  one  of  them  were  separately  and  per- 
seVeringly  employed.  To  this  law  may  be  referred 
the  very  singular  phenomena  of  ocular  spectra, 
described  in  Dr.  Darwin's  Zoonomia.  If  the  eye 
be  steadily  fixed,  for  any  length  of  time,  upon 
one  of  the  primitive  colours,  so  as  to  become  fa* 
tiguedby  its  contemplation,  and  then  be  suddenly 
removed  to  some  compound  colour,  of  which  the 
first  is  a  constituent,  this  second  colour  will 
not  excite  the  same  idea  in  the  mind,  which  it 
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usually  does ;    but  that  which  the  combinfttion 
should  raise,  if  the  primitive  colour,  first  contemn 
plated,  were  altogether  absent  from  the  combina* 
tion.     Let  a  red  wafer,  for  example,  be  fastened 
in  the  centre  of  a  sheet  of  white  paper,  and  placed 
iii  a  strong  light.     If  the  eye  be  steadily  fixed  upon 
it,  so  that  the  rays  proceeding  from  it  shall  im- 
pinge continually  upon  the  same  points  in  the 
retina ;   and  if,  when  the  effort  begins  to  create  a 
sense  of  fatigue  and  of  pain,  the  eye  be  then  re- 
moved to  another  part  of  the  paper,  a  bright  green 
spot  will  be  seen,  in  size  and  shape  resembling  the 
wafer.     Of  this  curious  experiment  the  explana- 
tion is  simple.     White  is  a  sensation  produced 
by  a  due  mixture  of  red,  blue,and  yellow  (abstrac* 
tion  being  made  of  the  intermediate  tints)  ;  and 
green  results  from  a  combination  of  blue  and  yel- 
low.    A  pencil  of.  white  light  would,  therefore, 
appear  green,  if  all  its  red  rays  were  removed. 
But  that  portion  of  the  optic  nerve,  which  has 
been  ftitigued  by  the  contemplation  of  the  wafer, 
being  no  longer  stimulated  by  the  red  rays,  it  is 
affected  in  the  same  way,  as  if  they  were  absent 
from  the  combination.    The  impression,  therefore, 
made  upon  the  mind  is   that  of  a  green  circle, 
icorrespondi ng  with  the  cirele  of  exhausted  tissue 
in  the  optic  nerve. 

This  law  of  vital  action  isof  frequent  application. 
It  explains  the  refreshment  derived  from  a  change 
of  pursuit,  when  the  mind  has  become  fatigued 
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by  assiduous  application  ;*  aod  the  prolongation 
of  appetite,  which  results  from  the  alternation,  of 
sweets  and  acids,  high  seasoned  and  simple  viands. 
By  this  property  of  the  sentient  tissuemay  alsobe 
explained  many  of  the  facts  respecting  colours ; 
as  well  those  employed  in  pictures,  as  for  orna- 
mental  purposes.     The  primitive  coloura  are  in 
general  discarded  from  the  decorations  of  houses- 
and  of  dress,  because  the  intensity  of  the  sensations 
they  excite  is  fatiguing,  and  creates  disgust.     The 
middle  tints,  composed  of  many  colours  in  primary 
and  secondary  combination^  are  less  brilliant,  and 
refresh   the   eye    by  their    blended  impressions* 
Gaudy  colouring  in  pictures  is  displeasing,  because 
it  is  unnatural ;  but  it  is  admired  in  theatrical  ex- 
hibitions and  in  processions,  because  spectacles  are 
sought  for  the  purpose  of  procuring  vivid  sensa- 
tions; and  because  the  rapid  succession  of  objects  in 
these  amusements  prevents  fatigue.     Where  con- 
trast is  demanded  in  the  assortment  of  colours, 
the  several  complements  of  white  afford  the  hap- 
piest mixtures  ;  such  as  scarlet  and  blue,  red  and 
green  :  but  where  harmony  aqd  unity  of  effect, 
are  required,  those  colours  should  be  chosen  which 
contain  nearly  the  same  primitive  tints ;  for  which 
reason   ternary  compounds  are  preferable  to  binary 
colours,  as  affording  closer  approximations  of  hue. 
If  a  stimulus,  not  too  great,  be  regularly  re- 

*  Menage  has  worked  this  fact  into  a  masdm — 
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peated»  at  such  intervals  as  permit  the  sensibility 
to  recover  the  effects  of  the  last  dose,  its  action 
upon  the  system,  instead  of  diminishing,  will  in- 
crease. Dr.  Darwin  explains  this  extraordinary 
fact  by  the  combined  force  of  irritation  and  of  asso- 
ciation. The  position  seems,  liowever,  to  be  prin- 
cipally, applicable  to  those  stimuli,  which  are  em- 
ployed for  restoring  healthy  action,  when  the  con- 
stitution  is   debilitated  ;    and   in   this   case,   the 

4 

periodical  administration  of  drugs  may  add  to 
their  efficacy  by  conspiring  with  those  naturally 
periodic  actions,  which  have  been  disturbed  by 
the  disease,  and  which  it  is  the  business  of  the 
physician  to  restore. 

The  several  organs  of  the    higher  classes   of 
animated  beings  are  so  bound  in  mutual  connec-  ' 
tion,  that  it  is  scarcely  possible  for  one  of  them  to 
be  violenltiy  affected  Without  a  consequent  modi- 
fication of  all  the  others ;  and  few,  even  of  the 
slighter  impressions,  are  exclusively  confined  to 
the  organs  in  which  they  originate. 
.    There  exists,    however,  a  more   peculiar    in- 
fluence, which  is  exerted  between  remote  organs, 
and  by  which  the  one  is  thrown  into  action,  in 
consequence    of    particular  idapulses,  impressed 
upon  the  other.    This  influence  has* received  the 
appellation  of  sympathy^  a  term  merely  expressive 
of  x\\efact;  but,  like  other  similar  terms,  too  fre- 
quently taken  as  representing  the  caiise  of  that 
fact. 
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The  oattire  of  symptitby  is  wholly  unknown ;  and 
the  circumstances  under  which  it  operates  are  but 
imperfectly  understood.*  It  is  observed  to  take 
place  between  parts  very  differently  connected. 
One  cause  of  sympathetic  action  seems  to  be  ron- 
imrniiy  of  surface.  Thus  inflammation  is  rarely 
confined  to  one  spot  in  a  miembrane,  but  diffuses 
itself  over  the  whole.  So  also  certnin  medicines, 
taken  into  the  stomach,  influence  simultaneously 
the  entire  alimentary  canal. 

Sympathy  likewise  subsists  between  the  dif-^ 
ferent  component  tUsue^  of  the  same  organ;  as 
when  inflammation  of  the  pleura  excites  a  sympa^* 
thetic  inflammation  of  ttie  mucous  membrane  of 
the  lungs. 

Otgan$  connected  in  function  nsnatly  exert  an 
influence  of  this  sort  over  each  other.  One  eye 
being  inflamed,  the  other  is  seldom  entirely  sound. 
Gtateful  impressions  made  upon  the  tongue  and 
palate  induce  a  sympathetic  increase  of  secretion 
in  the  salivary  glands;  and  the  impressions  of  light 
in  the  retina  determine  in  a  similar  way  the  con- 
trMtions  of  the  iris. 

An  active  sympathy  is  remarked  between  remote 
tieenee  6fa  eimilar  structure.    The  mucous  mem-* 

*  Cicero  df fiDct  eufMrdtua  to  ba  an  action  arising  *'  ex  con- 
janctione  natarH  et  qsasi  concenta  atque  consensu.'' 

DeDitinat.  Li. 

Tfte  CipHmitldni^  ef  mafctu  philoiophers  have  not  been  more 
felicitous* 
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braneof  tbe  alimentary  canal  U  morbidly  affected 
by  diaeasea  of  the  mucoua  membrane  which  linea 
the  kidniea.  Hence  vomiting  becomes  a  symptom 
of  the  passage  of  a  atone  through  the  ureters. 

Lastly,  sympathies  occur  between  organs  having 
•0  knotM  connection  of  Miructurc  or  of  function^^ 
as  when  the  toe  is  inflamed  from  gouty  irritation 
in  the  stomach « 

Beside  these  sympathies  of  tissue,  others  more 
general  and  pervading  subsist  between  the  several 
great  viscera;  by  means  of  which  each  influences 
the  other,  and  has,  as  it  were,  a  voice  in  the  go- 
vernment of  the  whole  machine.  The  sympa* 
thetic  afiections  of  the  stomach  and  intestinal  canal 
are  pre-eminently  remarkable.  Derangement  in 
the  functions  of  the  alimentary  tube  produces 
head*ache,  turbulent  dreams,  and  various  halluci- 
nations ;  and  is  one  very  probable  cause  of  hydro<^ 
cephalus.  It  disturbs  likewise  the  arterial  system, 
exciting  the  heart  to  quick  and  irregular  pulsa- 
tion ;  it  throws  the  muscles  into  various  spas- 
modic contractions,  and  induces  some  varieties  of 
asthma.-f  The  alimentary  canal  maintains  also  a 
close  connection  with  the  s1cin ;  in  consequence 
probably  of  their  continuity  of  surfeces  and  general 
similarity  of  organization. 

On  the  other  band,  the  stomach  is  itself  in- 
fluenced by  the  action  of  other  viscera.     Thus  a 

*  Qidiat.        t  Hamilton  on  Purgatiyes.    Bree  on  Attbnia. 
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SO  far  connected,  that  the  action  of  the  one, 
necessarily  calls  the  other  into  immediate  plaj. 
All  the  ordinary  motions  of  the  limbs  are  thus 
produced  ;  the  several  muscles  which  conspire  to 
any  movement,  are,  in  the  first  instance,  inde« 
pendent  in  their  action  ;  and  their  simultaneous 
and  congruous  contractions  are  determined  by  a 

• 

deliberate  exertion  of  the  will,  accompanied  by  a. 
painful  attention  to  the  process.  When,  however, 
these  efforts  have  been  many  times  employed,  the 
muscles  acquire  an  habit  of  acting  together,  with 
promptness  and  precision,  in  the  exact  order, 
force  and  extent,  necessary  for  the  performance  of 
the  motion  required. 

Each  step  of  the  process  being  thus  instigated 
by  the  preceding  one,  it  requires  no  specific 
voluntary  impulse,  but  is  carried  on  independently 
of  the  will ;  and  may  be  continued  without  the 
attention  of  the  animal. 

This  law  is  not  confined  to  the  contractile 
fibres,  but  operates  also  in  the  sentient  tissues. 
An  experienced  organist,  who  is  a  sound  musician, 
will  not  only  execute  rapid  passages,  but  will 
pursue  the  intricacies  of  an  extempore  fugue, 
while  his  attention  is  engaged  in  conversation  ; 
theeafr  suggestfng  from  each  chord,  that  which  is  to 
follow  ;  and  the  fi^nger  executing  the  requisite 
movements,  without  the  consciousness  of  the 
preoccupied  performer* 

The  4nfl'ue!ice  of  association,  in  determining 
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muftcular  roovemenU,  impairs  very  considerably 
the  exertion  of  volition.  Every  day's  experience 
exhibits  the  difficulty  of  breaking  down  bad 
habits,  awkwardness  of  gait  and  gesture,  and  un« 
graceful  and  inelegant  tricks. 

The  obstinacy,  with  which  associated  motions 
remain  connected,  is  manifested  in  the  difficulty  of 
learning  to  speak  foreign  languages,  or  of  acquiring 
dexterity  in  manual  exercises,  in  mature  life.  The 
imxim  of  nulla  dies  sine  linea  is  founded  upon 
this  physiological  law  ;  and  is  applicable  alike  to 
all  our  labours  and  all  our  acquirements. 

The  influence  of  different  stimuli  upon  the 
living  machine  is  by  no  means  uniformly  alike. 
Sorte  substances  act  specifically  on  the  part  to 
which  they  are  applied,  or  upon  some  others  sym- 
pathetically  connected  with  it.  Thus  emetic  drugs 
render  the  movements  of  the  stomach  retrograde ; 
cathartics  act  almost  exclusively  upon  the  intesti- 
nal canal ;  turpentine  and  cantharides  principally 
affect  the  kidnies,  and  mercury  exerts  its  greatest 
influence  on  the  glandular  system.  There  ere 
other  substances  whose  operation  is  more  general, 
on  which  account  they  are  known  by  the  appelb- 
tionof  diffusible  stimuli;  such  as  wine,  opium, 
aether,  &c.  The  substances  of  this  last  class  appear 
to  derive  their  extensive  agency  in  the  system  from 
their  effect  upon  the  cerebral  tissues,  and  not 
from  any  thing  peculiar  in  their  mode  of  action. 
Some  stimuli,  which  make  but  a  trifling  impres- 
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sion  upon  the  tissue,  with  which  they  are  in  con« 
tact,  induce  violent  action  in  some  remote  part« 
Thus,  tickling  the  throat  with  a  feather  produces 
a  convulsive  heaving  of  the  stomach  ;  and  a  few 
drops  of  the  essential  oil  of  bitter  almonds  applied 
to  the  tongue  suspends  instantaneously  the  func- 
tions of  the  brain. 

When  a  stimulus  of  any  strength  or  durability 
is  applied  to  a  living  tissue,  its  capillary  vessels 
are  thrown  into  a  state  of  increased  action ;  and 
more  blood  is  received  by  them  from  their  corre- 
sponding arteries,  than  they  usually  circulate.  If 
a  thorn,  for  example,  be  buried  in  the  flesh,  the 
surrounding  capillaries  are  immediately  distended 
with  red  blood,  producing  the  inflammatory  blush 
on  the  skin ;  an  increased  quantity  of  serum  is 
likewise  effused  into  the  cellular  tissue,  occasion- 
ing  considerable  tumefaction  ;  and  pain  is  felt  in 
the  seat  of  irritation,  which  indicates  an  increase 
of  sensibility : — in  short,  all  the  nutritive  functions 
of  the  part  act  with  a  preternatural  vigour  and  ra- 
pidity. These  effects  occur,  though  in  a  lower 
degree,  whenever  any  particular  organ  is  called 
into  extraordinary  exertion. 

By  the  operation  of  this  law,  the  balance  of  the 
circulation  suffers  perpetual  changes ;  each  organ 
becoming,  in  its  turn,  the  seat  of  an  increased  de- 
termination of  blood,  as  it  is  called  into  action,  in 
the  business  of  the  economy.  The  necessity  for 
this  arrangement  is.  self-evident.    The  vitality  of 


O^  VITAL   ACTIOK.  96\ 

the  tissues  is  not  a^bstantive  quality » but  depends 
upon  the  constant  accession  of  arterial  blood.  It 
follows,  therefore,  that  there  must  exist  a  connec* 
tion  between  the  supply  and  the  demand.  If  the 
stimuli^  which  excite  to  the  discharge  of  function,  . 
did  not  likewise  rouse  the  nutritive  vessels  of  the 
orgdn  to  an  increased  action,  the  vitality  of  the 
part  would  rapidly  be  exhausted  ;  and  the  organ 
would  fall  into  a  state  of  more  or  less  permanent 
debility  upon  every  trifling  exertion. 

The  disposition  to  orgasm,  or  to  this  excited 
condition  of  the  vascular  system,  is  not  equal  in 
all  organs,  being  the  most  easily  produced  in  such 
as  are  the  most  independent  of  the  cerebral  centre. 
The  eye  will  bear  the  stimulation  of  a  strong 
light  for  a  very  long  time  before  it  is  thus  thrown 
into  inflammatory  action  ;  and  many  hours  of 
mental  labour  pass  away  before  the  headi^he  and 
flushed  countenance  occur,  which  indicate  that 
the  brain  is  receiving  a  disproportionate  supply  of 
the  circulating  fluids. 

'  It  is  not  improbable  that  the  recurrence  of  cer« 
tain  diseases  is  in  some  way  connected  with  the 
periodical  orgasm  of  peculiar  viscera,  induced  by 
the  repetition  of  daily  habits.  Thus  epilepsy  is 
apt  to  occur  during  sleep ;  and  some  species  of 
head^ache  are  manifestly  connected  with  peculiar 
conditions  of  the  stomach. 

It  is  very  rare  that  two  organs  become  simul- 
taneously the  centres  of  fluxion  ;  a  marked  action 
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in  one  part  being  rather  a  reason  for  the  quiescence 
of  the  others, '  Study,  or  great  mental  exci  tement, 
commenced  immediately  after  eating,  produces  an 
imperfect  digestion,  by  forcibly  rendering  the  brain 
the  seat  of  orgasm ;  whiie^  on  the  other  hand,  a 
full  meaU  by  rendering  the  stomach  the  centre  of 
fluxion,  produces  a  confusion  of  ideas,  and  an  in-^ 
aptitude  for  motion  which  can  only  be  shaken  oft' 
by  a  violent  eflFort  of  volition.  When,  therefore, 
two  organs  are  simultaneously  stimulated,  either 
the  one  becomes  a  centre  of  Quxion,  and  the 
other  ceases  to  respond  to  its  stimulus,  or  both  are 
thrown  into  irregular  and  imperfect  action. 

The  alternation  of  action  between  the  skin  and 
the  kidnies,  occasioned  by  variations  in  the  tem« 
perature  of  the  atmosphere,  affords  a  familiar  in- 
stance of  this  law. 

The  chilly  sensation  which  persons  of  delicate 
constitution  experience  after  eating,  depends  upon 
the  same  cause :  for  the  abdominal  viscera  thea 
becoming  the  centre  of  fluxion,  the  skin  falls  into 
a  state  of  comparative  exhaustion  ;  and  its  circu* 
lation  being  thus  slackened,  less  beat  is  evolved  at 
the  sur&ce.  For  the  same  reason,  the  nerves,  oo 
the  otljier  hand,  react  less  vigorously  upon  the 
stimulation  of  atmospheric  temperature;  and  con*^ 
sequently  propagate  to  the  sensorium  a  sensation 
which  usually  proceeds  from  a  positive  diminution 
of  heat. 

By  the  same  principle  may  be  explained  the 
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very  singular  fact,  that  great  mental  excitement 
suspends  or  supersedes  the  impressions  of  bodily 
pain.  It  elucidates,  also,  the  reliief  which  soldiers 
seek  under  punishment,  from  forcibly  biting  a 
bullet.  In  the  latter  case,  the  whole  force  of 
volition  is  expended  in  exciting  the  maxillary 
muscles  ;  and  by  thus  rendering  the  brain,  in  some 
degree,  a  centre  of  fluxion,  it  diminishes  the  irri- 
tability of  the  tissues,  whi^h  are  torn  by  the  lash 
of  the  executioner. 

It  is  upon  this  principle  likewise  that  blisters 
operate  in  relieving  internal  pain,  and  that  a 
vigorous  slapping  of  the  palms  of  the  hands  dimi- 
nishes the  force  of  the  hysteric  paroxysm.  Na- 
ture itself  points  to  this  mode  of  relief  in  the 
natural  movements  of  affliction,  which  seeks  a 
respite  from  mental  agony  by  painful  impressions 
made  upon  the  body.  The  critique  of  Bion,  the 
philosopher,  upon  that  line  of  Homer  in  which 
Agamemnon  is  represented  as  plucking  out  his 
hair  in  sorrow,  is  singularly  unhappy,*  "  Perinde 
stultissimum  regem  in  luctu  capillum  sibi  evellere, 
quasi  calvitio  moeror  levaretur."f  These  move- 
ments of  tearing  the  hair,  beating  the  breast,  &c. 
are  instinctive,  and  the  poet  has  followed  Nature 
closely  in  thus  describing  the  vehemence' of  grief 

in  the  self-willed  monarch.    Under  the  influence 

» 

t  Cicerbnis  disput.  Tutc.  26.  Ed.  Davisii. 
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either  of  grief  or  of  anger,  soch  Tioieiit  actions  are 
so«Mrbt  SB  a  coanterpoiae  to  the  emotioo ;  dnd  the 
tendency  ahewa  itself  in  various  overt  acts,  accord- 
ing to  the  prevailing  disposition  at  the  moment. 
The  Jewish  custom  of  rending  the  garments  on 
the  decease  of  friends  is  founded  in  this  natural 
expression  of  sorrow ;  though,  like  other  esU- 
blished  customs,  it  has  become  purely  conven- 
tional ;  and  is  rendered  ridiculous  by  the  persons 
of  that  persuasion  cautiously  putting  on  their 
worst  clothes  when  a  member  of  the  family  is 
known  to  be  lying  at  the  point  of  death. 

The  effects  of  stimulation  on  the  sentient  fibre 
are,  then,  first,  the  direct  exhaustion  of  vitality ; 
and  secondly,  an  indirect  accumulation  of  it,  by 
the  intervention  of  the  circulating  system.  The 
class  of  diffusible  stimuli  which  sympathetically 
excite  the  nervous  organs,  and,  through  them,  in- 
crease the  vigour  of  the  heart's  pulsation,  exert 
this  second  influence  to  a  remarkable  degree. 
Upon  this  fact  rests  that  part  of  the  Brunonian 
practice  of  medicine,  which  consists  in  supporting 
the  constitution,  in  diseases  of  debility,  by  the 
r^ulated  application  of  this  class  of  stimulants, 
until  the  body  re-acquires  the  necessary  vigour, 
for  continuing  its  functions,  unassisted  by  art. 

The  power  of  thus  exciting  the  nervous  system 
is  not  indefinite,  the  nervous  tissue  itself  becoming 
ultimately  exhausted  by  the  process.  Great  deli- 
cacy is  therefore  necessary  in  administering  the 
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doses  of  these  remedies,  in  order  to  preserve  a 
constant  and  uniform  reaction  in  the  constitution; 
neither  suffering  the  influence  of  the  drug  ta  be- 
come excessive  by  too  frequent  or  too  libfsral  use ; 
nor  allowing  it  altogether  to  subside  by  a  too  tardy 
or  insufficient  re-application. 

When  an  excessive  dose  of  a  diffusible  stimulus 
is  taken,  its  first  effect  is  to  develope  a  vast  in- 
crease of  sensorial  power.  Under  these  circum- 
stances slight  and  ordinary  stimuli  produce  power- 
ful and  disproportionate  effects.  The  ideas,  gene* 
rated  by  the  slightest  impressions,  succeed  each 
other  with  a  rapidity  that  hurries  them  beyond 
the  control  of  judgment.*  Thus  it  is  that  wine 
calls  forth  the  passions,  and  lays  bare  the  weak 
side  of  character.  The  associated  movements  are 
likewise  excited  with  an  increased  facility ;  the 
imagination  acquires  a  temporary  brilliancy,  and 
the  bon  mot  and  repartee  flow  with  less  effort,  and 
are  more  poignantly  enjoyed. 

By  degrees,  however,  the  intellectual  move- 
ments proceed  with  a  still  greater  rapidity  ;  the 
ideas  are  less  perfectly  formed,  and  lose  their  con- 
nection :  the  cerebral  reaction  of  volition  becomes 
irr^ular ;  the  musisles  act  feebly ;  the  speech 
consequently  faultarsj  and  the  power  of  loco- 
motion is  partially  or  entirely  susfjended.  '  <- 

This  excess  of  stimulation,  in  the  mean  time, 

*  Darwifi— ZooBomi^. 
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inverts  the  muscular  action  of  the  stomach ; 
whence  there  results  a  sympathetic  vertigo  that 
is  soon  followed  by  a  deep  and  heavy  sleept, 
during  which  the  influence  of  the  drug  gradually 
subsides.  It  is  seldom,  however,  that  the  move>. 
ments  of  the  machine  entirely  recover  their  regu^ 
larity  in  less  than  four-and-twenty  hours ;  during 
which  time,  those  who  are  unused  to  this  exces- 
sive stimulus,  suffer  a  alight  paroxysm  of  fever, 
with  head-ache,  nausea^  and  frequently  an  inwdi* 
nate  secretion  of  bile. 

During  the  period  which  immediately  succeeds 
the  excitement  of  intoxication,  the  uneasy  feelings 
of  exhausted  sensibility  are  very  distressing  ;  and 
nature,  by  an  unfortunate  necessity,  impels  the 
drunkard  to  seek,  in  fresh  excesses,  a  relief  from 
imperfect  excitement.  The  wretched  victim  thus 
becomes  the  slave  of  an  habit  which  acquires 
strength  at  each  repetition.~-A  .load  of  mental 
and  of  physical  suffering  presses  upon  him  in  the 
moments  of  sobriety,  which  becomes  gradually 
less  endurable;  and  he  rushes  upob  renewed  ine»' 
brtety,  to  quiet  a  nausciating  8toma(:h  and  an  ac- 
cusing conscience. 

A  very  inordinate  desa  of  these  diffusible  sti- 
muli, it  is  almost  ne^less  to  add,  destroys  life 
instanter.  Ajpmt  of  undiluted  spirits,  taken  at 
a  draught,  has  been  known  to  Kill,  as  by  a  flash  of 
lightning ;  and  in  this  ageney  they  are  more  mer- 
ciful than  in  the  i^tmdmnd  more  protracted  tor-- 
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ments,  which,  when  taken  in  smaller  quantities^ 
they  inflict  upon  the  habitual  drunkard,  as  they  no 
less  certainly  drag  him  down  the  **  dusky  road  to 
death."  Yet  into  this  path  are  whole  nations  se- 
duced, in  order  that  the  state  may  derive  a  reve- 
nue ;  though  it  be  purchased  bya  multiplication  of 
hospitals  and  gibbets,  and  at  the  expence  of  the  in- 
dustry, health,  and  morals  of  the  deluded  subject. 
For  man,  **deck*d  in  his  little  brief  authority,'* 
disdains  subjection  to  reason,  and  continues  to 
the  end  deceiving  and  deceived;  with  religion  and 
morality  for  ever  in  his  mouth,  yet  ever  encou- 
n^ng  by  his  institutions  the  multiplication  of 
crime;  punishing  with  one  hand  what  he  solicits 
with  the  other,  and  arming  heaven  and  earth 
against  enormities,  which  spring  from  his  own  ig- 
norance, and  are  fostered  by  his  own  perversity ! 

Contrasted  with  the  diffusible  stimuli  in  their 
eActs,  are  those,  substances  which  excite  a  less 
remarkable  but  more  permanent  action  on  the 
system.  Of  these  the  conchona  bark  is  the  most 
powerful.  The  manner  in  which  these  drugs 
operate  is  altogether  unknown.  The  appellation 
of  Ionic,  which  is  conferred  upon  such  medicines, 
is  founded  upon  notions  obviously  false ;  as  there 
is  nothing  in  the  organised  constitution,  analogous 
to  ioue^  or  elastic  tension.  By  manyi persons  the 
operation  of  tonic  vegetable  substances  has  been 
attributed  to  their  chemical  union  with  the  living 

* 
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fibre,  in  a  manner  analogous  to  their  combination 
with  the  skinof  dead  animals,  in  the  process  Qf  tan- 
ning. TawmW  howeverisnotan  univeraaUngreditftt 
in  tonic  medicin^S)  nor  dpea  experiment  evince  a 
real  condensation  of  substance,  in  persons  reatored 
to  health  by  the  usq  of  these  remedies.  Their 
operation  indeed  is  obviously  vital ;  but  whether 
it  falls  upon  the  minute^  capillary  system,  or  i& 
exerted  upon  the  stomach,  and  through  tba't 
organ  sympathetically  on  oth^r  tissues,  i!|  by 
no  means  clearly  ascef tained. ' 
The  BE  ACTIONS  of  theconttactUetissueiiupoii  the. 
application  of  stimuli,  vary  a^Qordmg  ^  tM  niitme 
of  the  organs,  and  the  functions  wbioh  the^y  are 
destined  to  perform.  In  tb^mi}si>ulav  tisftuev  wbicb 
is  the  most  open  to  (^xami^atioii,  tb^y  consiadf  im 
visible  contractions,  of  the  6bres,  by  which  ihasB 
organs  are  longitudinally  shortened,  aad  acquire 
a  corresponding  increase  in  tbeir  lateral  dimensioaa* 
In  this  condition,  the  cobesioii!  of  their  integnd 
parts  is  exceedingly  increased.  For  muscles, 
which  sustain  great  weights,  when  thrown  iat» 
action,  are  easily  ruptured,  by  distending  ibreea^ 
if  applied  in  their  rela:^ed  coindition. 

The  habits  of  the  different  mutscles^  with  veapisct 
to  contraction  are  considerably  various.  Sphinefter 
muscles,  wbich  guard  th^  orifices  of  iatcctal 
cavities^  remain  permanently  contracted,  wheo 
not  distended  by  opposing  causes;  so  aJso  themus»> 
cular  coat  of  the  stomach  and  that  of  the  bladder 
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exert  a  gentle  pressure  upon  the  contents  of  those 
organs,  in  every  state  of  repletion.  In  the  mus- 
cled of  loco-motion,  contraction  is  not  a  permanent 
condition,  being  maintained  with  ease,  for  a  few 
seconds  only  at  a  time.  Even  in  this  short  in- 
terval, the  fibres  are  not  uniformly  contracted ; 
but  pass  individually  into  alternate  states  of  con- 
traction and  relaxation  ;  which,  in  long  protracted 
efforts,  and  more  especially  in  persons  of  feeble 
constitution,  causes  that  tremulous  motion  of  the 
limbs  accompanying  their  movements. 

A  continued  exertion  of  the  muscles  causes 
fatigue,  which  is  accompanied  by  a  difficulty  that 
rapidly  increases,  of  continuing  their  action.  There 
IS,  however,  some  difference  between  the  different 
muscular  organs  in  thi$  respect.  Thos6  which 
are  subservient  to  the  nutritive  functions,  such 
as  the  heart  and  diaphragm,  are  preserved  through 
life  in  a  constant  alternation  of  action  and  repose, 
and  they  admit  of  but  very  slight  variations  of 
intensity.  But  those  muscles  which  obey  the 
dictates  of  volition,  are  necessarily  liable  to  great 
variations  in  the  quantity  of  their  action.  They 
become,  therefore,  like  other  organs  of  occasional 
activity,  the  sea^s  of  a  local  orgasm,  the  centres  of 
fluxion,  from  which  they  derive  a  temporary  in- 
crease in  their  living  powers.^  The  first  efforts 
at  muscular  motion  are  therefore  never  so  vi- 
■  ti         '.II  I II Ill ,       I  »— — — ^— — 1»^— ' 

*  Parke  in  the  Journals  of  the  R.  Instituiiop, 
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gorous  as  those  which  occur  after  the  orgasm  has, 
for  a  certain  time,  subsisted.  In  the  eod,  how- 
ever, the  maintenance  of  this  condition  tends  to 
induce  inflammation ;  the  first  approaches  of 
which  are  marked  by  that  painful  sensation  we 
term  fatigue — ^^a  sensation  closely  resembling  rheu- 
matic pains.  Under  the  influence  of  dis^eased 
excitement,  the  muscles  may  be  thrown  into 
spasmodic  action ;  consisting  either  in  quick  al- 
ternations of  contraction  and  relaxation,  or  in 
permanent  and  immoveable  contractions;  of  which 
the  two  diseases,  St.  Yitus's  dance  and  locked  jaw, 
afford  familiar  instances  :  and  it  is  somewhat  sin- 
gular^  that  in  the  last  of  these  diseases*  the  blood 
exhibits  tl^e  marks  of  excessive  inflammatory  ac- 
tion ;  as  if  the  protracted  contraction  of  the  mus- 
cles bad  excited  .a  real  ijiflammation  in  those 
tissues. 

The  phenomena  of  nutritive  contraction  are  too 
fer  removed  from  inspection  to  admit  of  satisfac- 
tory derails.  In  the  processes  of  nutrition  and  of 
secretion,  the  soKds  are  evidently  active ;  their 
office  not  being  confined  to  a  mere  percolation  of 
the  fluids.  But  the  nature  of  this  action  admits 
not  even  of  a  guess ;  the  ideas  connected  with 
the  term  contraction  are  very  vague,  and  are  only 
so  far  just,  as  they  ref^rto  the  mere  propulsion  of 
the  fluids  through  the  capillaries. 

The  refgularity  of  stimiiJation  in  the  organs  of 
nutrition,  (arising  from  the  concatenation  of  their 
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functioflSf)  and  the  readiness  with  which  they 
are  rendered  centres  of  fluxion,  subtract  them, 
to  a  great  degree,  from  the  necessity  of  periodic 
repose.  As  far  as  they  are  susceptible  of  influence 
from  external  causes,  they  may  be  goaded  into 
inflammation,  or  depressed  into  languor:  but  in 
the  intrinsic  exercise  of  their  functions,  they  do 
not  so  far  exhaust  themselves,  as  to  require  occa- 
sional suspensions  of  action  to  fit  them  for  the 
continuance  of  life. 

But  the  immense  variety  of  objects,  with  which 
theoiigans  of  relation  are  connected  in. action,  in- 
duces, at  every  instant,  changes  more  or  less 
violent,  in  their  quantum  of  excitement.  Let  the 
situation  of  a  prisoner,  debarred  from  exercise, 
without  books,  light,  or  amusement,  and  shut  out 
from  the  major  part  of  the  natural  stimuli  of  the 
seosesf,  be  compared  with  that  of  a  man  moving 
through  the  crowded  streets  of  a  great  city,  trans- 
acting important  business,  frequently  changing 
the  scene  and  the  subject  of  his  exertions,  and 
enjoying,  in  succession,  the  feast,  the  theatre,  and 
the  assembly ;  and  it  becomes  manifest,  that  ano- 
ther law  of  action  is  necessary  to  meet  such  op- 
posite conditions,  than  that  which  governs  the 
movements  of  nutritive  function. 

The  tissues  subservient  to  the  relative  functions, 
admit,  therefore,  a  much  more  considerable  lati- 
tude  of  stimulation,  without  being  thrown  into 
inflammatory  action  ;  and  are  susceptible  of  long 
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continued  exertions,  without  undergoing  a  more 
violent  state  of  (H'gasm*,  than  that  whic?  consti- 
tutes fatigue.  The  sum  total  of  their  daily  ex- 
citen^eni  is,  however,  greater  than  could  be  sup- 
ported for  a  continuance  ;  and  it  is  maintained  by 
the  interposition  of  periods  of  repose,  during  which 
the  animal  functions  remain  in  a  more  or  less 
perfect  abeyance. 

The  nature  of  si^eep. has  been  variously  consi- 
dered by  different  physiologists.  By  some  it  has 
been  regarded  as  a  definite  function;  but  as  the  term 
function  is  equivalent  to  action,  it  is  a  manifest 
abuse  of  language  to  apply  it  %o  a  state  which  con- 
sists essentially  in  the  negation  of  action.  By  other 
writers  sleep  has  been  regarded  as  depending  upo» 
a  variation'  in  the  balance  of  circulation,  during 
which  tlie  blood  ia  accumulated  in  the  veinouft 
vessels  of  the  head.  This  position,  drawn  from 
the  analogy  of  apoplectic  stupor,  seems  partrculady 
deficient  in  probability ;  inasmuch  as  it  assimilates 
"  tired  nature's  sweet  restorer**  to  a  most  dan* 
gerous  and  fatal  malady.  The  stat«  oi  the  citcu- 
lation  through  the  brain,  during  sleep,  is  wholly 
ttnknown,  nor  have  any  facts,  been  ascertained 
concerning  the  mechanism,  of  this  condition,  to 
warrant  any  decided' opinion  on  the  subject.  Xtius 
much,  however,  is  known,  tbati  sleep  does  not 
necessarily  fall  upon  all  tbe  animal  organs  simjul- 
taneoUsly.  When  any  one  of  them  has  been  more 
particularly  excited,   it  may  repose,   while   the 
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others  are  awake*  Thus  the  imagination  is  often 
active,  .while  the  organs  of  sense  are  closed  and  at 
rest ;  forming  a  condition  abundantly  familiar, 
underthedenominationofDRBAMiNG.  Frequently, 
also,  one  or  more  of  the  senses  remain  awake,  ' 
whose  suggestions,  mixed  with  those  of  the  ima- 
gination, arouse  volition,  and  produce  the  pheno- 
mena of  somnambulism4  Perfect  repose,  there- 
fore,  instead  of  resulting  from  any  definite  function 
of  one  tissue,  is  rather  an  assemblage  of  m^ny 
partial  sleeps,  each  of  which  arises  out  of  the 
condition  of  its  own  immediate  seat. 

The  several  animal  organs  do  not,  in  general, 
fall  simultaneously  into  quiescence.  The  organs 
of  sense  are  ordinarily  the  first  parts  to  sink  into 
repose;  this  necessarily  suspends  volition,  and 
then  the  muscles  relax  ;  (an  epoch  marked  by  the 
dropping  of  the  head,  when  sleep  supervenes  on 
persons  in  the  upright  position;)  and  lastly,  the 
functions  of  the  sensorium  are  suspended,  when 
the  sleep  becomes  perfect  and  complete.  Dreams, 
tbereifore,  which  consist  in  movements  excited  by 
interna)  impressions,  or  by  stimuli  applied  to  the 
senses,  while  in  a  state  of  imperfect  repose,  occur 
principally  cluring  the  first  moments  of  sleep,  and 
immediately  previous  to  awakening. 

The  periodical  alternations  of  sleep  and  of  ex- 
ertion seem  to  depend,  in  a  great  measure,  upon 
habits  induced  by  the  superior  convenience  of 
reposing'during  the  night.     The  hours  of  darkness 


S64  OF   VITAL   ACTION. 

are  ilUsuited  to  the  occupations  of  life  ;  while^  on 
the  other  hand,  the  abstraction  of  light  and  heat, 
occasioned  by  the  absence  of  the  sun,  favours  the 
approach  of  sleep,  and  renders  night  the  properest 
season  for  habitual  rest. 

This  connection  of  night  and  repose  becomes, 
by  inveterate  custom,  in  a  great  degree  essential 
to  health.     The  observance  of  irregular  hours, 
whether  for  the  purposes  of  debauchery,  or  of 
literary  lucubration,   predisposes   to  disease,  by 
disturbing  the  diurnal  revolution  of  catenated  ac- 
tions.    That  night  sleep  is  not,  however,  abso- 
lutely and  intrinsically  necessary,  may  be  inferred 
from  the  habits  of  certain  animals.     Beasts  of  prey 
are  usually  alert  during  the  nocturnal  hours.     For, 
as  with  the  human  race,  **  ut  jugulent  homines 
surgunt  de  nocte  latrones,''  so  do  the  robbers  of 
the  brute  creation  exercise  their  cruelty  and  ra- 
pacity with  the  greatest  effect  under  the  shelter 
of  darkness.     Besides  the  moral  advantages  de* 
rived  from  an  attack  made  upon  a  sleeping  victim, 
or  upon  one  suddenly  roused  from  repose,  and 
perplexed  by  the  surrlKinding  obscurity,  the  pre- 
datory  animals   have  a  physical   superiority  by 
night  in  the  structure  of  their  eye.     Their  retina 
is,  for  the  most  part,  so  powerfully  stimulated  by 
small  quantities  of  light,  that  they  do  not  enjoy  a 
perfect  vision  during  the  glare  of  day;    but  see 
most  distinctly  by  the  partial  glimmer  of  evening 
or  of  night ;   and  the  obscurity  which  bewilders 
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Other  animals,  assists  them  in  discovering  and 
securing  their  prey,  and  thus  determines  their 
peculiar  habits  of  nocturnal  watchfulness. 

But  a  more  conclusive  argument  may  be  drawn 
from  the  health  of  those  persons  who  are  driven  by 
the  necessities  of  society  to  exercise  their  in- 
dustry during  the  night.  The  guards  and  drivers 
of  night  coaches,  when  they  have  once  broken 
through  the  habit  of  nocturnal  repose,  appear  to 
enjoy  nearly  as  good  health  as  other  persons,  pro- 
vided they  do  not  indulge  in  the  abuse  of  spirit- 
uous liquors ;  and  soldiers  on  active  service,  after 
a  little  seasoning,  take  rest  as  opportunity  permits, 
without  suffering  in  health  by  the  night  marches 
and  watching,  incidental  to  the  duties  of  their 
arduous  profession. 

The  partial  sleep  of  separate  organs  is  most 
obvious  to  notice,  when  the  pressure  of  accident 
first  breaks  through  acquired  habits  of  periodical 
rest,  and  carries  the  exhaustion  of  animal  sensi- 
bility  to  its  maximum.  In  this  state  the  indi- 
vidual organs  close,  one  by  one,  as  soon  as  they 
cease  to  be  actively  employed.  During  the  night 
marches  of  the  memorable  retreat  upon  Corunna, 
the  soldiers  are  said  in  some  instances  to  have  slept 
in  the  act  of  walking,  (so  completely  were  they 
exhausted  by  fatigue,)  and  thus  to  have  got  in  ad- 
vance of  their  regiment  by  not  noticing  the  halt  of 
their  companions.  In  these  cases,  one  sense  alone, 
perhaps,  remained -awake  to  influence  the  will, 
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while  the  rest  sunk  under  the  disproportionate  ex^ 
ertion  into  a  forced  repose. 

A. continued  suspension  of  sleep  debilitates  the 
frame,  and  causes  a  rapid  waste  of  the  substance 
of  the  body:  fat  persons  are  uniformly  sound 
sleepers.  After  a  certain  time,  the  necessity  for 
repose  supersedes  every  effort  of  the  will  to  rouse 
attention.  Women,  during  tedious  labours,  sleep 
heavily  between  the  pains  of  parturition  ;  and 
criminals  have  been  known  to  doze,  amidst  those 
more  protracted  tortures  of  the  question,  which  a 
barbarous  and  besotted  policy  has  inflicted  upon 
its  victims,  under  the  specious  appellation  of 
justice. 

As  sleep  may  be  for  a  time  prevented  by  the 
application  of  stimuli,  so  it  may  also  be  dissipated 
by  a  morbid  superabundance  of  excitability.  This 
condition  occurs  in  maniacal  cases  and  in  fevers, 
in  consequence  of  an  undue  determination  of  blood 
to  the  head  ;  which  is  indicated  by  a  fl.ushed  coun* 
tenance,  and  an  animated  yet  glaring  eye. 

When  the  sentient  tissue  is  thus  thrown  into  a 
state  of  orgasm,  the  organs  of  sense  are  induced  by 
slight  internalstimuli  to  repeat  those  actions,  which 
ought  only  to  be  called  fortk  by  external  impres- 
sions ;  and  thus,  by  originating  ideas  which  have 
no  external  prototypes,  they  occasion  delirium.  In 
thesecases,  the  admission  of  day-lighty  by  givingreal 
impressions,  sometimes  supersedes  the  delirious 
imaginings:  b^it  if  the  orgasm  be  more  violent,  it 
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will  rather  increase  delirium^  in  coQsequeoce  of 
the  excessive  redaction  of  the  brain,  which  pro- 
duces  pain,  calls  up  remote  associations,  and  re- 
peats innumerable  movenoents,  from  the  stimulus 
of  the  slightest  external  images.  In  these  cases 
sleep  is  the  natural  cure  for  the  disease,  or  rather 
its  presence  marks  the  fact,  that  the  nK>rbid  ex- 
citement has  already  abated. 

The  necessity  for  thus  suspending  the  relative 
functions  in  sleep,  renders  the  sum  of  animal  life 
much  less  than  that  of  the  organic.  By  far  the 
greater  portion  of  infancy  is  lost  in  the  oblivion  of 
repose.  The  sensorium,  as  yet  unaccustomed  to 
work  upon  acquired  ideas,  is  alone  stimulated  to 
action  by  sensitive  images ;  and  the  infant  h^s 
only  to  close  its  eyes  and  to  sleep.  At  this  tin^ 
of  life^  also,  the  blood  is  principally  expended  in 
the  processes  of  nutrition  ;  and  tbe  relative  ongws 
have  not  acquired  that  predominance  in  the  sysr 
tern  which  enables  tbem  to  support  a  protracted 
watchfulness.  In  proportion  as  the  fram^  be- 
comes  developed,  less  sleep  is  necessary  for  health. 
In  the  acme  of  life^  from  one  fourth,  to  ooie  tbird 
of  the  four-and- twenty  bours  is  amply  sufficient 
for  maintaining  the  body  in  full  vigour.  Many 
persons  indulge  only  in  the  itfreshment  of  six 
hours  repose ;  which,  however^  is  scarcely-  suffi- 
cient to  prevent  some  d^ree  of  emaeiatioB.  In 
old  age,  which  in  ao  many  other  respects  reaeni- 
bles  infancy,  a  greater  quantity  of  aleep  again  be- 
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comes  necessary.    Thus  something  more  than  one 
FV^i-^E  J  third  of  existence  is  passed  in  inactivity  and  vir- 
tual death  ;   and  the  duration  of  internal  life  is 
nearly  double  that  of  external  or  moral  being. 

Although  the  cooling  freshness  of  the  night  air 
is  favourable  to  sleep,  a  greater  degree  of  cold,  by 
inducing  pain,  is  a  frequent  cause  of  watchfulness. 
Intense  cold,  on  the  contrary,  by  the  rapid  ex- 
haustion it  occasions  of  sensibility  in  the  effort  to 
maintain  the  animal  temperature,  irresistibly  dis- 
poses to  stupor  and  sleep.     There  are,  however, 
among  the  different  classes  of  animals,  certain  fa- 
milies upon  which  a  reduction  of  temperature,  far 
less  than  that  which  destroys  life,  produces  effects 
analogous  to  sleep,  which  are  known  under  the 
name  of  hyebrnation.     These  animals,  upon 
the  approach  of  winter,  seek  out  some  retired  spot, 
generally  under  ground,  and  partially  secluded 
from   the  atmosphere,   where  they   may  remain 
uninterrupted,  until  the  genial  season  of  spring 
returns    and  rouses  them  to  a   new  existence. 
In  the  intervening  time  they  sink  into  a  state  of 
profound  repose :  they  eat  nothing,  they  breathe 
dt  long  intervals,  their  pulse  slackens,  and  their 
temperature  sinks  below  its  habitual  standard, 
although  it  still  remains  higher  than  that  of  the 
surrounding  atmosphere.     Digestion  is  at  a  com- 
plete stand ;  as  Spallanzani  proved  by  direct  ex- 
periment.    If  the  animal  be  fat,  (as  is  usually  the 
case  at  the  commencement  of  hybernation,)  it  be- 
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comes  lean  during  the  contimiance  of  the  confine- 
ment ;  its  substance  being  expended  in  the  main«> 
tenanceof  life. 

The  causes  which  predispose  to  hybernation,  like 
those  of  so  many  other  general  facts  in  physiology, 
are  unknown.  The  phenomena  occur  in  animals, 
so  various  in  structure,  yet  so  little  different  from 
their  non-hybernating  congeners,  that  the  pecu- 
liarity seems  altogether  independent  of  visible  and 
tangible  organization.  It  is  a  curious  fact,  (if  it  be 
true,)  that  swallows,  which  usually  avoid  the 
severe  winter  of  our  climates  by  an  annual  migra- 
tion, are  also  capable  of  hybernation,  if  accident 
prevents  them  from  joining  the  general  expedition^ 
and  forces  them  to  remain  behind  their  com- 
panions. Of  this  fact  many  instances  were  cited 
during  the  ardour  of  a  literary  contest,  conducted 
in  the  pages  of  the  Gentleman's  Magazine;  and  the 
authenticity  of  the  facts  seems  almost  past  denial. 
But  the  same  evidence  likewise  exists  of  the  in- 
closure  of  living  toads  in  solid  blocks  of  marble, 
and  of  fiicts  even  still  more  incredible.  Human 
testimony  is  of  so  little  value,  even  on  the  plainest 
and  most  common-place  circumstances,  that  it 
cannot  be  received  with  sufficient  caution.  To 
doubt  is  the  b^inning  of  wisdom  ;  and  scepticism 
the  safest  clue  to  conduct  through  the  labyrinth  of 
error,  in  which  the  foundations  of  science  are  for 
most  part  inW>j'^d. 
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The  occasional  auspension  of  activity  in  vege- 
tables, indicated  by  the  closing  of  their  leaves  and 
petals  at  the  approach  of  night,  or  of  wet  weather, 
and  which  is  termed  their  sleep,  may,  with  more 
propriety,  be  likened  to  hybernation  :  for  these 
phenomena  are  more  immediately  connected  with 
the  abstractidti  of  those  stimuli,  by  which  the  ve- 
getable circulation  is  susperided.  Many  plants, 
also,  appear  not  to  respire  in  this  condition  ;^  a 
circumstance  in  which  it  differs  materially  fronr 
the  sleep  of  animals. 

Although  the  nutritive  functions  are  not  sus- 
pended during  sleep,  they  suffer  some  diminution 
of  rapidity.  The  movements  of  the  muscles  and 
tbeimpresslons  made  npon  the  senses  in  the  waking 
condition,  communicarte  a  c.ettain  degree  of  sti- 
mulus to  the  circulation.  The  absence  of  these 
sources  of  irritation,  during  the  repose  of  the  rela- 
tive organs,  slackens  the  rapidity  of  the  pulse,  but 
at  the  same  time  that  it  becomes  slower,  it  is  ren- 
dered more  full,  and  the  blood  is  more  decidedly 
propelled  to  the  capillaries.  These  vessels  there- 
fore assume  a  slight  degree  of  orgasm,  and  perfoi'm' 
their  functions  with  more  freedom  and  force. 
This  feet  i»  proved  by  the  increased  perspiration 
ificfdentat  to  sleep,  by  the  growth  of  the  body 
being  then  chiefly  effected,  and  by  the  more  rapid 


*  Darwin's  Pbytologia,  iv.  6. 5. 
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healing  of  wounds  and  convalescence  from  disease 
at  that  period,  than  during  the  hours  of  watchful- 
hess  and  action. 

This  incapacity  for  sleep,  which  characlevizes 
the  nutritive  organs,  is  not  without  considerable 
inconveniebee  in  the  general  ecoooBijr.  When 
circumstances  induce  an  inordinate  action  in  parts 
of  relative  function,  the  balance  is  restored  by  a 
consequent  sound  sleep,  a  gracious  remedy,  pro- 
ducing a  complete  reinstatement.  Excessive  ex- 
citement in  the  nutritive  system  admits  no  such 
healthy  principle  of  restoration,  but  is  followed  by 
inflammatory  reaction,  or  by  diseased  languor. 
This  law  would  be  of  little  consequence  if  the  or- 
ganic being,  in  itself  totus  teres  atque  rotundus, 
suffered  no  extraneous  impulses  from  the  external 
world.  But  deriving  the  materials  of  its  functions 
from  food,  administered  according  to  the  affections 
of  the  percipient  being,  it  partakes  indirectly  of 
the  caprice  of  volition,  and  of  the  aberration  of 
appetite  ;  and  it  is  thus  exposed  to  the  irregularity 
of  action,  proper  to  the  relative .  organs,  without 
the  same  means  of  obviating  its  consequences. 
Vegetables  and  Zoophytes  are  subject  to  few 
diseases ;  and  those  mostly  the  results  of  acci- 
dental violence ;  while  the  higher  orders  of  ani- 
mals become  subjected  to  malady  in  proportion  as 
the  character  of  their  animality  is  exalted,  and  the 
physical  more  subjected  to  the  moral  being.     The 
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seosual  gratification  of  appetite  is  usually  charac* 
tefited  as  brutal — ^a  most  unjust  libel  on  the  subject 
of  the  comparison.  Inordinate  gratifications  of 
sensf  are  the  fatal  prerogatives  of  reason  ;  and  the 
further  an  animal  is  removed  from  the  human  oiga- 
nization,  the  purer  are  its  habits,  and  the  more 
healthy  its  life. 
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RELATIVE  sensibility  dependent  on  the  same  causes  as  organic 
life— No  centrum  commane— Eacli  tissue  has  its  own  mode  of 
sensibility — Ideas  do  not  resemble  their  prototypes-^The  belief 
of  an  external  nature  makes  part  of  perception — Sensations  alike 
in  all  individuals— *Tbe  reaction  varies — Retention-^Association 
of  ideas — Memory ,  imagination,  judgment^  abstractionyinvention^ 
different  modes  of  Association — Instinctive  and  voluntary    or 

reasonable  acts,  proceed    from    the    same    mechanism The 

distinction  arises  out  of  two  modes  of  viewing  the  same  fact--* 
Pain  and  pleasure,  the  great  motives  of  action ;  also  defect  of 

stimulus — The  passions — Their  connection  with  organic  life 

Pseudo-passions,  ennui — Sympathy  with  sensitive  beings  a  motive 
of  action  -^  All  organized  action  necessitated— Passions  not  subject 
to  the  will — How  controlled —Influence  of  education — Sudden 
chan'ges  of  character — Repentance— National  character^-*Sensi- 
tive  and  remembered  impressions,  how  distinguished — Recol- 
lection independent  of  the  will— Mechanism  of  niemory Of 

Reason— Language-Analysis-Synthesis— Judgment-Syllogism 
— Deiirinm— Drunkenness-Recapitulation— Estimate  of  the  com- 
parative powers  of  animals ;  and  of  men  amongst  each  other 

Ideot,  dolt^  common  man,  genius,  eccentric,  lujiatic — ^Universal 
genius— Theory  of  life,  origin,  &c.  of  the  spiritual  system — Rea- 
sons for  rejecting  both  a  spiritual  and  a  material  principle  of  life. 
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Bos  f«ntietf  ntexti^  6l«etlra4«ie  viftfcula  qm»dafni 
Detefeft»  el  reram  i^rsterta  paiiidefe»  fftisfrli 
TenUvft  morlale  genus.    Ninim  abdila  menii 
Haec  aaimse  compngo  Uiet  seoiperque  latebit* 
Jamque  ruunt  dia  celebrata  aystemaUf  nobis 
tJoica  tanfarum  maii€t  igfnoranfia  rerum« 

Sieph.  Lud.  Oioff*  di  Higiene* 

*HJE  yif  [Ao\  &xiroi  iyvoiot^  a^ffti^ra,  xoet  dvcirn  fAiKatvXj 

ti^rmiae  Irrisla  ^m  i^<a  f  tXbrof  wi^«  subjinem. 
Just.  Martyr.  Operum,  Put*  1090. 


RELATIVE  &en«ibilify,  a  feculty  supplement 
tflry  to  the  nutritive  functions  cf  anittials,  and 
arising  out  of  their  necessities,  places  theindiyi- 
dual  in  connection  with  the  objects  of  external 
nature,  and  enables  it  so  to. act  upon  the  sub- 
staaces,  by  which  it  is  surrounded,  as  to  contri^ 
l^te  directly  to  its  own  permanence  and  well- 
oetng, 
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Essentially  linked  with  the  power  of  loco- 
motion, relative  sensibility  is  distributed  to  the 
different  animals,  in  an  exact  proportion  to  the 
wants  of  their  organization,  being  resident  in  » 
tissue,  whose  developement  is  regulated  in  the 
various  species,  by  the  sphere  of  activity  necessary 

r 

to  their  preservation. 

The  intimate  nature  of  this  function,  like  that 
of  all  other  primary  organic  movements,  is  placed 
beyond  the  reach  of  our  present  means  of  investi- 
gation ;  but  there  is  no  well-grounded  reason  for 
supposing  that  the  phenomena  it  exhibits  differ 
from  other  physfologtcal  movements,  or  require 
the  existence  of  other  principles  than  those  which 
contribute  to  organic  vitality.  The  operations  of 
external  bodies  upon  the  organs  of  sense  are  ana- 
logous to  those  of  the  appropriate  stimuli  of  other 
tissues  ;  the  vitality  upon  which  they  act  is  de- 
rived, in  common  virith  that  which  animates  other 
orgaoSf  from  tha  blood  ;  it  obeys  nearly  the  same 
laws,  is  increased,  and  diminished  in  intensity  by 
the  same  causes,  and  in  every  respect  preserves 
a  similarity  of  action,  which  cannot  leave  a  doubt 
of  its  identity  with  the  great  cause  of  organic  ex- 
istence. 

Anatomists  b^ye  expended  much  labour  ih  the 
dissection  of  the  brain  :  minute  differences  of  form 
and  arrangement  have  been  noticed  with  industry 
and  fidelity,  but  no  corresponding  knowledge  has 
been  obtained  respecting  the  functions  of  the  sub- 
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ordinate  parts.  Almost  every  distinct  portion  of 
the  brain  has  been  found,  in  different  subjects,  in 
estate  of  disorganizing  malady,  without  any  de- 
terofinate  corresponding  derangement  in  the  men- 
tal functions.*  On  the  other  hand,  insects  and 
the  other  similar  animals,  whose  cerebral  organs^ 
are  but  little  developed,  seem  to  feel,  and  to  rea- 
son with  precision  upon  the  facts  which  their 
organization  presents,  and  appear  to  differ  from  the 
higher  races  in  their  faculties,  rather  in  the  number 
of  their  perceptions  than  in  the  modes  of  their 
reactions. 

But  if  the  link  bet  ween  .oi^anization  and  func- 
tion, in  this  iostaqce,  escape  from  observation,  it 
is  a  most  vitious  and  feeble  conclusion  to  suppose 
that  it  does  not  exist.  To  adopt  this  mode  of 
reasoning  is  to  suppose  that  the  cerebral  tissue 
exists  without  a,ny  precise  and  definite  function^ 
ofxd  that  it  is  wholly  supererogatory  in  the  eco- 

'  *  Not  duly  are  different  parts  of  the  brain  liable  to  destructive 
disease,  without  a  correspoDding  deraogemeDt  of  the  functions 
of  the  organ,  but  the  whole  tissue  exhibits  occasional  varieties  in 
its  appearance.  Sometimes  the  mass  is .  unusually  dense  and 
firm;  sometimes  it  is  watery  and  soft.  Both  these  conditions 
have  been  observed  in  persons  who  have  shewn  no  s^^mptom  of 
iBSaiiity ;  and  many  insane  individu)ils,  on  the  contrary,  exhibit 
QO  cognizable  tokens  of  deranged  structure  iu  the  brain,  when 
ezamified  after  death.  The  same  observations  apply  to  the 
ojtber  viscera,  which  all  admit  of  a  certain  extent  of  degeneration. 
Wore  their  function  is  suspended  or  deranged.  In  our  total  ig- 
norance of  the  primary  movements  of  life,  it  is  difficult  to  sepa<* 
rate  the  essential  from  the  accidenta). 
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qomy ;  a  proposition  which,  independently  of  its 
absyridity«  is  manifestly  false  ;  for  there  are  certain 
limits,  beyond  which  tbes^  organs  cannot  be  de* 
ranged  without  the tptalobliteration  of  the  faculties. 
To  judge  Droin  disseetion,  the  affections  of  the  vas- 
cubr  system  of  this  tissue  exert  an  immediate  and* 
despotic  ipfljienee  over  its  funetional  powers. 
Very  small  increments  in  t^e  force  of  circulation 
through  the  brain,  (evinced  by  a  trifling  increase 
of  the  apparent  vascularity  of  its  membranes),  are 
cooeomitant  with  considerable  derangements  of 
function  :  and  a  slight  degree  of  pressure  in  the 
great  bjoodcvessels  suspends  completely  the  rela- 
tive funptions ;  thus  prpdqcing  the  stupor  and  iii'* 
sensibility  of  the  apoplectic  paFoxysm^ 

It  has  been  a  (avourite  speculation  among  phy- 
siologists jto  detjsrmine  a  peculiar  spot  in  the  cere- 
bral organisation,  in  which  they  might  place  the 
seat  of  perceptipp.  T^e  senawium  or  eentrum 
commune  of  thpughi:,  tl  w^r$¥  »»fl"9iifri(^w«  is  »  m^ta- 
l^l)y§i<;Al  ROtiOQj  d^rivf^d  from  that  of  inditiiduality, 
which,  though  necessarily  adopted  for  cKpressing 
our  ideas,  has  no  foundation  in  physiological  ob- 
servation. In  the  reptiles  and  (tome  of  the  inferipp 
animals,  it  has  already  b<^en  statecJl  th^t  perception 
is  performed  in  the  spinal  marrow  after  decollation. 
To  add,  however,  to  the  absurdity  of  a  specific 
ftntrutn  commune^  the  last  term  of  sensation  and 
jthe  first  of  volition,  it  has  been  further  ppnsid^red. 
^s  the  $eat  of  the  soul.    Thus,  as  usual,  have  th^ 


ideas  6f  matter  and  of  spirit  l^ii  confounded ;  and 
fbe  idconcervable  eisente  ot  in^morfelity  con- 
verted into  a  mere  tangible  being ;  a  sort  of  in- 
ternal man,  the  dautle  of  the  organized  animal^ 
and  (a)3  Aretdeur  observes  of  the  womb)  exoiU  n 
([SSdy  ip  ^tf(f.  Th6  opinion  of^  Descartes,  which  en- 
throned the  sonl  on  the  pineal'  gland^^  is  now  best 
known  by  the  ridicule  which  the  wits  of  ttie  last 
age  haVls.  attached  to  it.  the  internal  cavities  of 
the  eerfebf^f  oyg'ati,  teirnied  its  ventricles^  have  like- 
Wise  been'  considered  as  the  seats  of  perception ; 
and  (which  is  still  more  e^^trabrdinary)  a  seroui^ 
e:thaItition,  fouttd  iii  a  fluid  form  in  ttie  ventriclea 
of  the  dead  subjebt^  but  existing  during  life  as  a 
mete  vapour,  has  beett  dliio  flxed^  upon  as  thief 
ipMieifA'Uni  eentieM  of  the  brain,  the  poidt  of  com- 
munication between  the  body  arid  the  souK 

Perception  is  the  result  of  a  prlittltive  law  of  the 
orgtmization,  idstmtable  in  its  inatiire ;  and,  like 
digestion,  or  museular  contriietioti,  (^giiizable 
only  in  itii  efi)scts.  tt  rs  etbinentiy  difficult  for 
the  imagitlatiori  to  connect  ttie  ptienomena  of 
thought  With  the  niovements  of  iriatter ;  and  phi- 
losophers tiave  boldly  considered  them  as  indepen- 
dent of  it.  The  fact  of  their  connection  mu8t» 
however,  be  admitted. 

The  organs  of  senw,  the  sole  inlets  to  know- 
ledge; are  eafpressly  adapted  for  establishing 
relations  between  the  animal  and  the  material 
world ;  and  beyond  that  point  the  sphere  of  mental 


^^fg^     There  may  indeed 
fo,»s  of  matter,  whose  pro- 


»^.S!l!ld  -odes  of  action  we  canuot 


„e«07  P^n^ae  oi  r««~-      .- 

«6  if  they  had    no  exist- 
"*    fana  DO  i»rts  of  his  system  of 

tkeT  be  ma«le  to  harmonize  and 
i««  ««?r.  — ^3  therefore, 

i,«cul  -rO.  -»««» -S^  ^;^  contem- 
**^  ^  fce  Kgarfrf  «*  changes  ,m. 


»'"*^  '^"  W^  ex««l  to  its  tissue, 
r^  .>..  .^>.uc  r*  «*^;^"^^  beyond  or- 
"  '^^ZL«»^«N  rarre  miWestconjec- 
*^***'^  ir««  c««~cr«rc«=cy  p«*o«tioos: 
«:tii<   -^f  -^^ .t„r  or<'anic 


^'•^^    — ^       X  «ri,^rtorr  base 

,  ^    ^.  ..^^  ^^  ^^^  ^^-  i«  :i^B^tt«  ^"^ 
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ever  with  the  doctrine  of  an  immortal  soul,  nor 
with  any  other  dogma,  founded  on  faith,  and  in- 
dependent of  reason**  The  theologioal  soul 
must  be  clearly  distinguished  from  the  primum 
mobile  of  rehUve  sensibility;  in  order  to  avoid 
the  obvious  dilemma  of  conferring  immortality, 
not  only  on  animals  but  on  vegetables,  or  on  the 
other  band  of  denying  it  to  man.f 

The  relations  of  the  dijQTerejit  tissues  to  the  ner- 
vous centre  are  regulated  in  accurate  harmony 
with  their  respective  necessities.  Perception  is 
not  equally  excited  by  the  same  impression,  when 
made  indifferently  on  any  tissue  ;  but  each  organ 
is  governed  by  its  own  peculiar  laws,  so  as  to  so- 
licit the  attention  ^o  those  affections  only  which 
are  most  interesting  to  its  own  well-being.     All 

*  Tht-se  dogmas  rest  entirely  upoa  scripture  authoritj :  and 
the  soundest  divines  haye  refrained  from  mingling  philosophical 
inTestigation  with  religious  faith. — See  Memoirs  ef  B,  Watson — 
on  the  locality  of  the  soul,  yol.  I. 

t  '<Bot  here  I  take  liberty  to  observe  that,  if  your  Lordship 
allows  brutes  to  have  sensation,  it  will  follow  either  that  God 
can  and  doth  give  to  some  parcels  of  matter  a  power  of  percep- 
tion and  thinking,  or  that  all  animals  have  immaterial,  and  con- 
sequently, according  to  your  Lordship,  immortal  souls,  as  well 
as  men;  and  to  say  that  fleas  and  mites  have  immortal  souls  as 
well  as  men,  will  possibly  be  looked  upon  as  going  a  great  way 
to  serve  an  hypothesis." 

Lockers  Letters  to  the  Bishop  of  Woreester. 

It  is  curioua  to  observe  how  the  most  acute  metaphysicians 
writhe  under  the  spiritual  theory. 


98S  MENTAt   PHSJEiaMSNl. 

infpact,  capable  of  disorderrag  ftmctiod,  excites 
wnsatJOBfi  more  or  lessdisagreeable ;  and  as*  each  part 
ia  liable  to  be  rnjuredin  its  own  peculiar  maoner,  it 
operates  upon  the  seat  of  perception  through  the 
agency  of  distinct  add  peculiar  causes.  The  intes- 
tiaal  canal  is  stimulated  to  painful  impression,  by 
radigestiblesubstaaces;  the  skin,  by  sudden  cban'ges 
of  temperature,  and  by  destructive  chemical  and 
nechanieal  agents  ;  ligaments,  by  ^rcibte  disten- 
tion ;  the  lungs  by  impure  air,  &c.  &c.  But  al^, 
in  addition  to  the  perception  of  injury,  the  presef- 
Tation  oS  the  animal  requires  that  there  sfaotiM 
exist  also  a  power  of  avoiding  it,  the  five  senses 
establish  a  nearer  a^gquaintance  with  external  na- 
ture, and  are  thrown  into  action  by  slighter 
changes  in  its  airangementsy  so  as  to  give  more 
precise  ideas  of  the  cauaea  of  foreign  agencyL 
The  notiees  obtained  of  the  affections  of  remote 
bodies,  through  the  impulses  of  reflected  light ; 
and  by  the  vibrations  of  the  air,  anticipate  painful 
impressions;  and  enable  the  animal  to  guard 
against  evil,  while  it  is  yet  at  a  distance. 

The  metaphysical  proposition  of**  nihil  in  intel^ 
lectu  quod  non  prius  in  sensu^*  (which  forms  the 
foundation  of  Locke's  immortal  work)  now  uni- 
versally admitted,,  requires  a  slight  alteration,  to 
accommodate  it  to  physiological  truth.  Internal 
sensations,  prod\3ced  by  diseased  action,  or  occur- 
ring* in  the  ordictaiy  disehai^  of  function,  are  the 
sources  of  some  ideas  ;  and  changes  in  the  inter- 


nal  condition  of  the  viscera  operate  powerfully  in' 
modifying  the  nature  of  our  reflections.  They 
afford,  therefore*  a  seeming  objection  to  the  theo- 
rem ;  but,  with  respect  to  the  sentient  organs,  these 
viscera  are  external ;  and  still  more  so,  the  stimuli 
by  which  they  are  excited.  Without  changing^ 
therefore,  the  terms  of  the  proposition,  it  is  suf^ 
ficient  that  they  be  somewhat  enlarged  in  their  . 
application,  in  order  to  admit  these  sources  of 
ideas,  which  ought  to  be  considered  as  belonging* 
to  the  class  of  sensations  of  touch. 

The  mechanical  structure  of  the  eye  causing  a 
picture  of  visible  objects  to  impinge  upon  the 
optic  nerve,  has  induced  metaphysicians  to  liken 
the  ideas  to  image$;  and  the  power  of  combining 
them  has  in  common  language  been  termed  tma- 
gmati^n.  This  loose  metaphorical  way  of  speaks 
ing  has  led  to  many  mis-conceptions  ;  especially 
to  that  of  supposing  a  resemblance  between  the 
ideas  and  their  external  prototypes.  It  is  abun- 
dantly evident  that  no  such  resemblance  can 
exist.  A  shock  of  electricity,  it  has  been^  stated, 
will,  in  passing  along  the  course  of  the  several 
nerves  of  sense,  excite  odours,  tastes,  visible  im- 
pressions, &c.  A  violent  blow  oh  the  eye  pro- 
duces the  sensation  of  a  strong  flash  of  light.  Cer- 
tain derangements  of  the  abdominal  organs  occa- 
sion not  ^nly  more  definite  sensations,  but  long 
trains  of  reflex  ideas,  without  any  corresponding* 
external  prototypes.  Of  this  sort  must  be  con- 
sidered the  dagmon  of  Socrates ;  for  the  general 
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character  of  that  philosopher  places  him  above 
the  suspicion  of  wilful  deceit.  Such,  also,  were 
probably  those  supernatural  appearances  of  devils, 
&c.  ^c.  testified  by  the  anchorites  of  early  Christ* 
i9Qity, — ^.those  iU  least  of  them  which  are  not  the 
pure  inventions  of  more  worldly-mjnded  and  de- 
signing men.  The  enthusiastic  exaltation  of 
mind,  which  engages  the  hermit  to  quit  society, 
sind  to  impose  upon  bimself  severe  privations, 
t(^ether  with  the  rigour  of  his  fasts  and  discipliiie, 
renders  him  a  very  fit  subject  for  "  thick  coming 
fancies''  and  mental  hallucinations,  whose  spe- 
cific character  is  still  more  immediately  decided 
by  the  subjects  of  his  habitual  con^emplatioii. 
But  to  return  : — 

.  In  the  several  ideas,  thus  excited,  there  mani- 
festly cannot  exist  a  resemblance  between  the 
causes  and  their  ejfiects :  nor  could  the  notion 
have  arisen  among  metaphysicians,  had  their  con- 
templation of  the  subject  been  accompanied  by 
physiological  observation.  For  when  it  19  clearly 
perceived  that  an  idea  is  merely  a  movement 
effected  in  the  cerebral  tissue,  the  possibility  of  a 
resemblance  between  it  and  the  objects  of  external 
nature  is  instantly  dissipated;  and  it  becomes 
evident  that  such  a  congruity.as  shall  deterQiine 
at  all  times  the  same  cerebral  movenient^  on  the 
presence  of  the  same  exciting  cau^e,  is  amply  S4if- 
ficient  for  the  purposes  of  perc^eption. 

For  the  production  of  seivsation  it  is  not  enough 
that  the  peculiar  stimulus  of  an  organ  of  sense  be 
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brought  into  contact  with  its  appropriate  nerve ; 
the  attention  must  also  be  free  from  pre-oecupation 
by  other  stimuli.  For  the  cerebral  substance  is  not 
susceptible  of  an  indefinite  number  of  coincident 
sensorial  movements.  Thus  it  often  happens  that 
sensible  impressions  are  made  on  the  organs,  and 
become  the  parents  of  associated  ideas,  without 
any  distinct  consciousness  of  their  presence  in  the 
intellect. 

Impressions  of  sense  admit  of  two  modifi-' 
cations;  in  one  of  which  the  mind  seems  to 
receive  them  passively ;  while  in  the  other  it  ap- 
pears to  exert  itself,  and,  as  it  were^  to  go  in 
sedrch  of  its  ideas.  When  an  object  possesses 
such  a  relation  to  the  percipient  as  to  excite  an 
interest,  it  becomes  the  subject  of  a  closer  scru- 
tiny. The  animal  does  qot  then  see  and  hear 
merely,  but  looks,  listens,  examines.  The  nature 
of  this  process  seems  to  be  mistaken.  The  eye, 
the  ear,  the  fingers,  &c.  are  instruments  adapted 
to  specific  purposes;  aiid,  like  all  other  instru- 
ments, may  be  applied  in  a  manner  more  or  less 
perfectly  fitted  to  the  discharge  of  their  offices. 
When  external  objects  excite  but  a  slight  interest, 
they  do  not  afford  motives'  for  any  great  accuracy 
in  the  employment  of  these  organs  ?  but  when  the 
passions  operate,  and  give  importance  to  an  object, 
the  muscles  attached  to  the  organs  of  sense  are 
thrown  into  such  a  state  as  experience  has  taught 
to  cotiduce  most  perfectly  to  the  exercise  of  their 
function;    In  gazing  upon  a  distant  object,  the  eye- 
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ball  it  steadily  ihced,  in  order  that  the  saitie  parts  of 
the  retina  may  be  kept  (ot  a  continuance  in  car-^ 
reapandence  with  the  same  pointa  in  tbe  snbjecf 
of  contemplation •  Tbe  brows  likewise  are  con- 
tracted to  exclude  the  rays  of  lights  which  inter- 
fere with  those  proceeding  from  the  obgect^  and 
which  obscure  its  image.  In  listenifiig,  the  ear  in 
like  manner  is  turned  to  the  side  from  which  the 
sound  proceeds  ;  and  in  examining  by  tbe  tduch^ 
ctre  is  taken  to  give,  with  tlwt  utmost  exactness, 
that  precise  degree  of  pressure  which  causes  the 
most  delicate  reactions  of  the  nervous  structure. 

In  the  active  employment  of  tbe  taste  and  smelf, 
the  impressions  are  increased  m  strength  and  du- 
ration,  by  voluntarily  retaining  the  sapid  matter  in 
tbe  mouth,and  by  forcible  inspirationef  the  odorous 
particles  through  the  nostrils.  All  these  efforts 
tend^  in  their  several  ways,  to  produce  a  stronger 
stimulation  of  tbe  sentient  fibres,  and  consc- 
quently  a  clearer  and  more  fcarcibte  idea  in  the 
intellect ;  but  they  afford  no  evidence  to  warrant 
tbe  received  belief,  thai  the  active  employment  of 
tbe  senses  is  accompaaied  by  a  corresponding  drf. 
ference  in  ih€  mode  of  receiving  the  sensations^ 
arising  in  a  distinct  &euhy  or  fvuiction  of  tbe 
brain  itself. 

The  olyecta  of  sesMe,  \n  excitii^  the  organs  upon 
whicbtbey  impinge,  produce  the  unknown  change 
iu  the  cepelm^i  tisMe  termed  consciousness.  This 
change  ittclodies  a  pereeptiora  of  tbe  impression,  a 
sense  of  the  iodividiuility  of  tbe  percipient,  and 
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a  reference  of  the  impre$aion  to  its  external  cause. 
Great  pains  have  been  taken  to  search  for  the 
evidence  of  external  nature :  but  its  existence  is 
among  the  number  of  those  facts  which  are  con« 
nee  ted  with  our  organization  ;  and  of  which,  how* 
ever  unsusoeptibleof  proof,  it  is  impossible  to  doubt. 
A  glance  into  nature  overthrows  at  once  the  a 
prieri  reasonings  of  metaphysicians,  and  shews 
that  a  conviction  of  the  reality  of  ideal  prototypes 
is  an  integral  part  of  sensitive  impression.*  The 
Utility  of  all  organization  depends  upon  this  fact,. 
Impressions  might  succeed  each  other  ad  infinitum^ 
without  producing  the  slightest  reactions,  if  it 

^  II  k  scareely  aeeessary  to  refble  the  idle  positloft  rcspeeting^ 
ik»  qostities  U  etlenuil  matter,  Tbe  «ane  suliataBc^t  we  ave 
UM*  fasy  f^uc^f  wider  diff«rcii»t  circamaUBees,  impressions  of 
a  different  natare.  It  may  be  sw^et  to-day  aad  bitter  to-morrow : 
tbere  is,  therefore,  no  such  qoality  as  sweetness  or  bitterness  ia 
that  body.*  To  this  it  should  be  replied,  that  there  is  a  perma^ 
neat  relation  between  the  ehemieal  constitution,  or  pkyueal  acw 
vaosevent  of  psrteiilar  bodies*,  luid  the  aentient  fibres  of  de*' 
fi|Ule  orgnnisalions,  in  viriuo  of  wbicb»  they  aie  capable  of 
ezeiting  csrtain  ideas*  The  terms  bitter  and  sweet,  rough  and 
smooth,  as  applied  to  the  sentient  beings,  refer  to  the  corres^* 
ponding  sensations;  and  when  predicated  of  the  foreign  subi^ 
stance,  they  likewise  designate  the  combination  of  ciiuses,  whtck 
pioduce  its  specific  agency.  It  is  therefore  just  to  uf,  ihal 
sagsr  is  sweet*  or  that  it  possssses  that  consUtaUoa  which  usually 
excites  the  idea  of  sweetness,  when  applied  to  the  human  palate. 
Change  that  constitution,  or  change,  on  the  other  hand,  the 
organization)  and  the  effect  equally  ceases* 

*  Sir  W.  Dranuaoi^'*  Academic  Qaestipiui 
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were  possible  for  the  mind  to  doubt  of  the  reality 
of  their  sources ;  for  the  motives  of  volition  must 
cease,  when  the  causes  of  sensation  are  known  to 
be  internal,  and  their  supposed  objects  purely 
unreal  and  imaginary.  The  instinctive  actiom  of 
animals  also,  which  commence  immediately  after 
birth,  must  demonstrate  an  intuitive  belief  in  ex- 
ternal existences.  For  if  the  animal  required  to 
argue  itself  into  the  acknowledgment  of  a  con- 
nection between  its  own  sensations,  and  their 
external  causes,  life  would  be  destroyed  before  it 
could  arrive  at  the  necessary  conclusion.  Lucian 
tell§  us,  that  the  souls  of  the  sceptic  philosophers 
had  not  found  their  way  to  the  fortunate  islands,  to 
join  the  shades  of  the  deceased,  because  they  had 
not  yet  made  up  their  minds  to  the  existence  of 
the  place,  and  therefore  had  not  proceeded  on' 
their  journey.*  rov^  H  'AxaJVi/xaixoOf  (xtyoi^y  Hi^uv  fAh 
fAOcry,  iTixfiy  i^  triy  xoil  fiaaxiirlf^dctr  /ahJc  ycig  ecvro  rZra 
wUh  KotrotXa/jL^cipHV^  Is  k»\  imo'Cf  r!f  rowvrti   Itfliy,      This 

would  accurately  describe  the  condition  of  the 
infant,  if  it  did  not  immediately  refer  the  sensitive 
impressions  derived  from  the  maternal  milk,  to  the 
breast  in  which  it  is  secreted,  and  infer  the 
existence  of  the  external  object  from  that  of 
the  sensation.  The  Berkleian  theory  on  this 
subject  has  been  ridiculed  by  many  wits ;  but  the 
jproper  view  of  the  argument  is  not  even  at  this 
day  sufficiently  common  among  metaphysicians. 


*  Laciani  Verarnm  Historiarum^  I.  if. 
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That  the  consciousness  *bf  external  proto* 
types  is  independent  of  reality,  and  arises 
from  a  certain  configuration  of  the  organs  them- 
selves, appears  from  the  phenomena  of  delirium. 
Of  t()is  truth  the  memorable  hallucination  of 
Pascal  is  a  strikiog  example.  This  philosophic 
and  acutely  logical  genius,  could  not  convince 
himself  that  a  gulf  was  not  ever  yawning  close  by 
his  side,«-^n  idea  which  arose  in  consequence  of 
an  hypochondriacal  affection  that  excited  cerebral 
movements,  analogous  to  those  which  should  ac- 
company the  visible  phenomena  of  such  a  chasm. 
In  this  cast,  experience  must  have  taught  the 
patient  the  **  unreal  mockery''  of  his  imagination ; 
yet,  when  alone,  he  could  not  resist  the  organic 
tendency  to  credit  the  impressions,  which  ap- 
peared to  arise  through  his  senses. 

It  may  be  a  subject  of  sceptical  enquiry,  whe- 
ther external  agents  produce  the  same  effects  upon 
the  cerebral  tissue  of  every  animal ;  whether  a  ray^ 
of  red  light,  for  example,  appears  the  same  in  the 
intellect  of  all  beholders.  To  this  question  th^ 
can  be  but  little  hesitation  in  replying  in  the  af- 
firmative: for  though  the  fact  cannot,  from  the 
nature  of  things,  be  reduced  to  experiment,  yet 
the  broad  principle  of  analogy,  which  deduces 
similarity  of  effect  from  similarky  of  cause,  places 
the  fact  almost  beyond  doubt.  The  power  of  ex^ 
citing  reaction^  however,  which  any  given  stimu- 
lus may  possess,  must  necessarily  vary  in  differ- 
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ent  individuals,  ami  in  the  same  individual  at 
different  tinges.  The  degree  of  reaction  upon  a 
given  stimulus  is  determined  by  tbe  energy  of 
vitality  in  the  organ  to  which  it  is  applied,  by 
the  habits  of  the  organ  with  respect  to  the  itimu- 
)us  in  question,  and  by  the  pre-occupation  of  tlie 
organ  by  other  stimuli  at  the  time  of  its  impact. 
Age,  se3i,  temperament,  diseases,  education,  cli- 
mate, original  peculiarities  of  structure  likewise 
modify  every  individual,  and  determine  w  each 
a  manner  of  thinking  and  acting  which  mark  his 
identity.  Although,  therefore,  for  the  general  pur- 
poses of  society,  a  coarse  and  approximating  sys- 
tem of  justice  dispenses  rewards  and  punisba>ents 
with  sufficient  accuracy,  yet,  strictly  and  morally 
speaking,  there  exists  not  in  the  human  bremt  a 
criterion  for  appreciating  tlve  actions  of  others. 
Each  animal  forms  within  itself  a  little  republic, 
whose  laws  and  usages  are  peculiar;  and  to  con- 
demn one  man  according  to  the  affections  and 
habits  of  another,  is  to  impeach  him  corQfn  non 
Judice^  before  a  tribunal  to  which  he  is  not  ame- 
nable. 

Otie  point  must  still  be  great Vy  dark, 

The  moving  why  they  do  it ; 
•And  just  as  lamely  can  ye  mark 

How  far,  perhaps,  they  riie  it,* 

The  movements  which  are  excited  in  the  br  un 
by  external   impressions,   and    which    constitute 

*  Burns. 


MENTAL    PHfiNOMKNA.  S91 

ideas,  occasion  it  dbange  in  that  organ  aiore  or  leaa 
permanent ;  in  virtue  of  which,  they  become  isore 
M^Uy  excitable  for  the  future,  agreeably  to  thai: 
law  of  organised  contraction,  designated  by  the 
QWkf^  of  habit.  It  18  in  this  change  that  must  be 
sought  Locke's  supposed  faculty  of  retention.  If 
dl  acquired  notions  existed  simultaneoiisly  in  the 
hfftin  m  (to  use  aI  favourite  metaphor)  in  a  store- 
house, the  poet's  remark  would  be  applicable  to 
the  meanest  intetlect. 


-That  still  Ihe  wonder  grew. 


One  little  head  con^iined  tbe  whole  he  knew. 

They  have  manifestly,  bowever,  but  a  potential 
existence  ;  and  the  recovery  of  ideas  may  icemain 
within  the  scope  of  possibility,  although,  from 
want  of  an  ex<:iting  cause,  those  ideas  may  appear 
to  have  been  totally  forgotten. 

The  sensorial  movements  are  eminently  under 
the  influence  of  association.  Impressions,  which 
harve  occurred  sim<ultaneously,  or  successively, 
which  resemble,  or  contrast  with  each  other,  mu- 
tisallj  act  as  causes  for  their  reis^eotive  re-appear- 
ances, and  suggest  each  other  in  an  almost  endless 
series. 

Tbe  order  in  which  associated  ideas  sucseeed, 
may  be  varied  according,  to  different  suggestions : 
and  to  this  power  may  be  traced  those  intellectual 
processes,  which  are  usually  attributed  to  distinct 
faculties.     When  a  present  impression  excites  a 

u  2 
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train  of  ideas,  in  the  order  of  their  original  occur- 
rence, the  process  is  attributed  to  an  act  of  me- 
mory.  When  the  order  of  the  frain  is  determined 
by  the  intervention  of  a  second  idea,  having  many 
circumstances  in  common  with  the  first,  accordif% 
to  the  principle  of  conaparison,  it  is  termed  an  act 
of  judgment.  When  the  train  proceeds  on  the 
principle  of  exclusion,  it  forms  abstractions ;  and 
when  on  a  principle  of  combination,  it  is  coii«i- 
dered  as  invention,  or  genius.  The  determination 
of  association,  in  any  one  of  these  directions,  in 
preference  to  another,  results  from  the  necessity 
which  the  machine  is  under  of  reacting  con- 
gruously upon  the  impressions  it  receives. 

Those  impressions  which  excite  a  certain  de- 
gree of  pleasure  of  pain,  or  which  experience  has 
associated  with  those  affections,  stimulate  the 
cerebral  system  to  volition  ;  an  action  which  in* 
fluences  the  muscles,  and  determines  their  con- 
tractions in  a  definite  and  congruous  series. 

The  actions  thus  produced  may  proceed  im- 
mediately from  the  impression,  and  in  close  con- 
nection with  it :  they  are  then  termed  instinctwe. 
They  may  result^  also,  from  the  associations  which 
the  impression  excites,  and  be  governed  by  a  con* 
sciousness  of  the  end  to  be  produced  ;  and  then 
they  are  ciailled  voluntary. 

Instinctive  actions  are  immediately  subser- 
vient to  the  preservation  of  life,  and  are  prompted 
by  sensations  of  pleasure  or  pain  considerably 
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acute.  They  arise,  in  some  cases^  from  peculiar 
cooditiona  of  internal  organs ;  and  in  others,  from 
.strong  impressions  made  on  the  organs  of  sense. 
In  the  lower  animals,  the  stomach  and  generative 
oi^gnns  originate  nearly  all  the  loco-motive  actions. 
The  motives  of  the  higher  classes  are  more  varied 
and  numerous. 

In  man,  and  the  animals  most  nearly  resembling 
him,  the  healthy  exercise  of  the  functions  is  con- 
im^ted.witb  an  infinite  variety  of  circumstances, 
over  which  experience  gives  the  animal  a  certain 
control.  It  is  therefore  moved  not  only  by  the 
immediiate  impulses  of  appetite^  but  by  all  causes 
connected  in  their  agency  with  its  gratification ; 
hence,  avarice,  ambition,  and  all  the  complicated 
qhain  of  motives,  which  influence  man  in  society. 
All  causes,  which  tend  to  the  healthy  exercise  of 
the  organs,  are  necessarily  considered  as  good ;  and 
those  which  tend  to  interrupt  or  derange  them 
are  as  necessarily  deemed  evil.*  This  is  the  true 
and  only  intelligible  signification  of  those  terms, 
whose  abuse  has  led  to  so  much  false  morals  and 
ffilse  philosophy.  The  stoics,  who  were  influenced 
by  a  belief  in  the  reality  and  unity  of  good  and  of 
evil,  have  fallen  into  the  greatest  errors  in  their 
idle  disputes  on  these  subjects.  They  were  driven 
to  the  coarsest  shifts,  and  to  the  most  bare-faced 


*  Omiiia  qa«  natiira  asperaetur  in  malit  ewe;  quae  asoiscat, 
in  bonis,— 'Citf^e. 
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sophistry,  by  their  denial,  tb^t'pain  is  an  evil; 
and  by  their  conclusion,  that  whatever  is  acci* 
dental,  is  below  the  consideration  of  humanity. 
As  if  human  existence  were  not  wholly  and  ab- 
solutely the  subject  of  accident,  and  man  y»ere 
not  obliged  by  his  nature  to  take  advantage  of  all 
the  accidents  of  life ;  riches,  honors,  strifes,  con- 
tentions, labour,  the  cbmbinations  we  term  luck 
and  fortune,  jcc,  &c. ;  and  to  turn  them  as  much 
as  possible  to  the  multiplication  of  healthy  and 
pleasurable  impressions,  and  to  the  diminution  of 
those  of  a  contrary  tendency.  The  qualities  of 
good  and  evil  do  not  reside  essentially  in  any  of 
the  substances  or  combinations,  by  which  man  is 
affected,  but  are  determined  by  their  relations  to 
the  percipient,  which  are  transitory.  The  posse- 
sion of  any  good,  which  interferes  with  the  en- 
joyment of  one  of  a  higher  order,  is  an  evil ;  and 
evils  become  good,  when  they  stimulate  to  stic- 
cessful  exertion,  and  to  enlarge  the  sphere  of 
human  activity  and  power.  There  are  in  fact 
but  few  objects  capable  of  influencing  mankind, 
that  operate  only  in  a  single  direction  ;  and  of 
which  it  can  be  absolutely  and  abstractedly  as- 
serted, that  they  are  good  or  evil ;  and  it  is  on 
this  account  the  more  necessary  to  discover  a 
standard  by  which  their  agency  may  be  appte- 
eiated^^a  standard  which  cannot  subsist  in  ex- 
ternals, but  must  be  sought  in  the  nature  and  pro- 
perties of  the  subject,  on  which  they  act*— ^But 
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to  returD.  Tbe  impressions  of  pain  and  pleasure, 
when  intense,  become  motives  of  action  too  violent 
to  be  resisted.  The  reactions  connected  with 
them  result  immediately  and  intuitively. 

The  blood  will  follow  where  the  knife  is  drawn; 
And  sighs  and  groans  by  nature  wait  on  pain. 

Those  which  are  remote  or  less  violent,  are  capa* 
ble  of  being  balanced  by  counteracting  causes,  by 
anticipations,  hopes,  and  fears.  The  degree  and 
mode  of  reaction  they  excite,  must,  therefore^ 
vary  in  every  individual,  and  at  every  juncture* 
It  seems  not  improbable,  that,  in  the  commence^ 
ment  of  life,  all  physical  impressions  are  attended 
with  a  sensation  of  pleasure,  or  of  pain.  Infants 
take  evident  delight  in  the  exercise  of  their  senses; 
and  4heir  incessant  activity  must  find  its  motives 
in  a  corresponding  vivacity  of  sensation.  The 
law  of  habit  will  explain  the  indifference,  with 
which  those  impressions  become  ultimately  re- 
ceived*  that  do  not  contribute  to  a  change  in  the 
organic  condition. 

There  is,  in  the  several  organs,  a  principle  of 
activity,  which  renders  the  absence  of  their  appro- 
priate stinfiuli  a  source  of  pain  and  uneasiness : 
the  emotions  thus  excited,  the  appetites,  desires, 
and  passions,  are  among  the  most  powerful  incen- 
tives to  action.  Their  presence  not  only  pro- 
duces, with  considerable  energy,  determinate 
movements  in  the  organs  of  loco-motion,  but  is 
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accompanied  by  peculiar  derangements  of  theoT" 
ganic  functions,  over  which  the  will  has  absolutely 
no  control.* 

The  connection  between  the  mental  affections, 
and  the  organs  from  whose  influence  they  arise,  or 
upon  which  their  action  especially  falls,  is  not  al- 
ways very  obvious.  Love,  jealousy,  and  maternal 
affection,  are  attached  to  the  developement  and 
activity  of  determinate  parts,  and  are  necessary 
supplements  of  their  functions.  But  fear,  courage, 
anger,  sorrow,  hatred,  &c.  produce  changes  of  or- 
ganic movement,  which  have  no  such  evident 
foundation  in  utility.  Joy  and  grief  affect  alike 
the  whole  nutritive  actions.  Fear  makes  the  heart 
palpitate,  drives  the  blood  from  the  surfiice,  and 
acts  violently  upon  the  intestinal  canal.  Couragie, 
on  the  contrary,  gives  a  more  forcible  beat  to 
the  heart,  while  anger  throws  the  capillaries  of  the 
skin  into  strong  action,  and  determines  the  circu- 
lation more  exclusively  towards  the  head.  Hence 
rage  is  a  very  frequent  occasional  cause  of  epilepsy 


*  Galen  (De  Causis  Sjmptoin.)  reduces  all  tba  pasmns  to 
two  movements  :  one  from  the  circumference  to  the  centre;  and 
another  from  the  centre  to  the  circumference.  The  first  em- 
braces fear,  sorrow,  and  the  debilitating^  passions;  the  other  in- 
cludes the  opposite  affection  of  anger,  joy,  &c.  This  notion  is 
adopted  by  Dryden : 

These  heats  and  colds  still  in  our  breasts  make  war; 
Agnes  and  fevers  all  our  passions  are. 

h^%  Emperor. 
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and  apoplexy,  producing  phenomena,  which  igno- 
rance and  bigotry  attribute  to  the  particular  judg- 
ments  of  an  offended  Deity, 

There  arise  also  in  the  human  animal  certain 
other  movements,  which,  when  excessive,  are 
metaphorically  termed  passions*  Amongst  these 
are  avarice,  ambition,  the  love  of  play,  &c. 
Such  emotions,  however,  partake  not  of  the 
true  nature  of  passion,  being  totally  unaccom- 
panied by  organic  derangements.  They  consist 
in  vitious  associations  of  cerebral  movements, 
which  give  an  undue  vivacity  and  force  to  parti- 
cular ideas,  producing  reactions,  incongruous  with 
their  causes,  and  injurious  to  the  percipient. 

The  connection  of  the  true  passions,  with  their 
organic  affections,  impelled  Bicbat  to  consider  the 
0(gans«tbus  influenced,  as  the  causes  of  the  feelings 
which  disturb  them  ;  a  proposition  which,  except 
in  as  far  as  it  applies  to  the  appetites,  is  perfectly 
gratuitous,  and  is  not  indeed  very  intelligible. 

The  passions,  once  excited  by  an  object,  may 
heGomeao  associated  with  it,  as  to  be  afterwards 
roused  by  its  recollection  or  reappearance,  although 
the  disposition  or  power  of  influencing  the  well, 
being  of  the  percipient  no  longer  exists  in  it.  On 
this  fact  depends  the  beauty  and  the  truth  of 
Pope's  impassioned  epistle  of  Eloisa  to  Abelard. 

The  principle  of  activity,  which  arises  from  the 
necessity  for  functional  action,  manifests  itself  in 
the  cerebral  tissue  by  an  avidity  for  sensation. 
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Even  a  certain  degree  of  pain  is  preferable  to  an 
absolute  suspension  of  interest.*  Hence  idle« 
ness  is  said  to  be  the  mother  of  mischief.  Bui  as 
the  frequent  repetition  of  sensations  diminishes 
their  intensity,  the  sources  of  pleasure  become 
exhausted  ;  more  especially  when  forced  gratifi« 
cations  of  sense  are  adopted  to  anticipate  the  func- 
tional recurrence  of  pleasurable  action.  In  this 
case,  the  reproduction  of  faded  appetites  and 
palled  desires  is  sought  in  a  succession  of  different 
stimuli  ;  producing  inconstancy  in  the  affections, 
and  a  restless  and  incessant  change  of  scene  and 
of  pursuit.  The  imagination,  despising  the  pre- 
sent, seeks  all  its  enjoyments  in  the  combinations 
of  the  morrow ;  and  life  slips  away  unenjoyed  from 
an  inordinate  and  inconsiderate  effort  to  increase 
enjoyment.  On  this  principle  also  must  be  ex« 
plained  those  extravagant  and  fictitious^  passions 
which  debase  the  moral  being,  and  form  the 
wretched  substitutes  for  nature's  purer  and  more 
vivid  delights.f 


*  **  C*est  pour  s*arracbera  J'ennui,  qu*au  risque  derecevoirdes 
impressions  trop  fortes,  et  par  consequence  disagr^ables,  que  les 
hommes  recherchent  afee  le  plus  grand  empressement  tout  ce 
qui  pent  left  remner  fonement,"  &c. 

Heketius  sur  VEsfitity  v.  ii.  p.  46,  cfaap.  5. 

t  It  is  that  that,  according  to  Helvetius,  a  cpquette  forms  the 
besi  mistress  for  an  idle  and  exhausted  man.  «  La  plus  forte 
passion  de  la  coquetterie,  est  d*^tre  adar^e:  que  faire  a.  cette 
eff(Kt  ?  Toujours  irriter  les  passions  des  hommes,  sans  jamais  let 
salisfaire." 
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The  passions  founded  on  the  w^nts  of  the 
organisation,  are  appes^ed  by  their  gratifica- 
tion;  and  their  indulgence,  if  not  excessive, 
fends  to  health,  vigour  and  happiness.  But  the 
factitious  passions  of  envy,  ambition,  gaming, 
(fee.  increase  in  intensity  with  their  gratification  ; 
and  by  their  unrelenting  tyranny,  tend  necessarily 
ismd   inevitably  to  disappointment    and    misery. 

Among  the  causes  which  modify  reaction  should 
be  mentioned  those  which  act  through  thfe  social 
affections.  The  human  animal  is  born  with  the 
strongest  instinctive  tendencies  to  be  moved 
through  the  accidents  and  sufierings  of  the  species. 

> 

Naturae  imperio  gemimus,  quum  funus  aduUfle 
Virginis  obcurrit,  vel  terra  clauditur  infaDS, 
fit  minor  ign«  rogi.     Quis  eninl  bonus  et  face  dignus, 
Ar^au«,  qualem  Ceieris  vuU  esst  KMerdos, 
JJHa  fiUena  sibi  crtfc^al  ma/a. 

The  poet  is  not,  however,  to  be  followed  in  hife 
sequent  conclusion,  that  this  law  distinguishes 
man  from  the  inferior  animals;  for  in  those  evils 
which  come  within  their  comprehension  and 
can  be  expressed  by  intelligible  signs,  the  grega- 
rious animals  sympa'thisie  extensively  with  each 
other  :  of  which  facta  multitude  of  instances  will 
occur  to  the  attentive  student  of  naturef.  The 
tendency  of  reason  is,  on  the  contrary,  too  fre- 
quently opposed  to  the  natural  sympathies.  The 
simple  and  uncultivated  man,  provided  bis  feelings 
are  not  stifted^  and  his  heart  narrowed  by  an  exces- 
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8ive  difficulty  in  procuring  the  first  wants  of  ex- 
istence, and  by  a  consequent  life  of  penury  and 
distress,  is  open  to  all  the  kindlier  feelings  of  nar 
ture,  ^nd  sympathizes  readily  with  the  stranger. 
It  is  enough  that  be  sees  misery  to  attempt  its  re^ 
lief,  even  at  the  hazard  of  life.  While  the  creature 
of  high  wrought  civilization,  whose  multiplied 
necesssities  and  artificial  passions  oblige  him  to 
reason  at  every  step,  and  to  calculate  every  action, 
is,  too  frequently,  self-centred,  cold,  and  indif- 
ferent, and  he  extracts  the  materials  of  individual 
gratification,  even  from  the  failure  of  friends,^  the 
misfortunes  of  his  country,  or  the  grave  of  bis 
longest  and  most  tried  connections.  With  such 
men  disinterestedness  is  folly,  and  patriotism  a 
pretence.  ^'  Dans  T^tat  actuel  de  la  soci&t^  (says 
Chamfort),  rbomme  me  paroit  pluscorrompu  par 
sa  raisoD,  que  par  ses  passions.  Les  passions 
(j'entends  ici  celles  qui  appartiennent  a  Thomme 
primatif)  ont  conserve  dans  Tordre  social,  le  peu 
de  la  nature  qu'on  y  retrouve  encore.f  But  in 
the  most  corrupt  members  of  society  it  seldom 
happens  that  every  social  feeling  is  stifled,  and 
that  no  motives  are  influential  which  extend  be- 
yond mere  individual  enjoyment.  The  welfare  of 
the  species  is  a  necessary  object  to  an  animal 


*  DiBt  Tadfersit^  de  nos  meilleure  amis,  noua  troovoDs  sou- 
vent  <|iielqae  choae  qui  ue  oous  d^plait  pas. 

Maximes  de  Rochefaucauit. 
t  CEuf  res  de  Champfort,  Maximes  et  Reflections. 
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destined  to  live  in  society ;  and  the  noblest  and 
the  best  dispositions  obey  most  implicitly  its  calls^ 
as  the  strongest  and  most  developed  animals  of 
the  herd  place  themselves  in  the  front  of  the  battle 
when  attacked  by  an  enemy.* 

The  theory  of  external  agency  and  of  organic 
reaction  is  a  long  disputed  subject  among  meta- 
physicians. The  grand  problem  of  moral  evil,  and 
of  rewards  and  punishments,  has  given  a  bias  to 
their  reasonings,  which  can  only  be  rectified  by 
an  appeal  to  physiological  fact — an  appeal,  against 
which  pride  and  the  love  of  hypothesis  equally 
militate. 

The  phienomena  of  relative  sensibility,  like  those 
of  nutritive  action,  consist  essentially  in  the  ap- 
plication of  stimuli,  the  sensation  of  their  presence 
and  the  consequent  reaction  of  the  contractile 

*  The  natural  tendency  of  reason  is  to  extend  out  regards  ffon 
the  individual  to  the  species ;  for  true  philosophy  is  always  be- 
nevolent. But  reason  continually  turned  aside  by  false  systems 
mod  established  prejudices,  is  rarely  exercised  npon  premises  of 
perfect  aoundnesB.  The  mass  of  mankind  are  so  much  ocenpied 
in  providing  their  daily  subsistence,  that  they  hare  not  time  to 
look  around  them ;  and  they  are  obliged  to  reason  npon  the 
few  seanty  (acts  which  fall  within  their  sphere  of  observation. 
As  the  grounds  of  selfish  inferences  ^re  of  the  most  frequent  oc- 
currence, the  man  of  the  world  forms  to  himself  a  system  of  per- 
aonalily  the  more  complete  as  society  is  more  complicated ;  and 
it  is  worthy  of  remark,  that  France,  the  country  where,  before 
the  Revolution,  social  existence  was  most  polished  and  wire-drawn, 
gave  birth  at  once  to  the  class  of  egoists  par  excettence,  and  to 
the  denominatioii  by  which  they  are  distinguished. 
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tisflues  ;  and  these  pbeooiiieDa  wcoeed  each  Other 
in  the  saoae  order,  and  according  to  the  tame  Jaw, 
m  both  cases.  Yet  while  a  strict  necessity  is 
acknowledged  to  preside  over  organic  life ;  metar 
physicians  persist  in  believing  that  the  laws  of 
material  agency  exert  no  influence  over  the  rela- 
tive functions;  that  there  is  no  definite  coniiec* 
tion  between  the  stimulus  and  the  reaction  ;  that 
the  relations  of  cause  and  effect  are  superseded,  or 
rather  that  two  or  more  effects  can  iodiffereaily 
proceed  from  the  saine  cause. 

To  arrive  at  this  conclusion,  it  has  been  neces- 
sary to  adopt  two  distinct  principles  of  motion  in 
the  aniaial  aystem,  which  are  distioguiabed  by  the 
appellations  of  instinct  and  of  reason.  The  fimt 
of  these  principles  is  allowed  to  operate  n^ceMa- 
rily,  because  the  simplicity,  and  cottseqjaently  the 
greater  apparent  regularity  of  its  agency,  pTedD(Je, 
the  possibility  of  mistake.  In  the  more  complex 
nature  of  volitions,  determined  by  reason,  a  wider 
field  is  open  to  impute;  and  upoQ  this  ground 
the  fantastic  edifit^e  of  free  will  has  been  erected, 
and  fortified,  and  intrenched,  wfth  all  the  subtlety 
and  sophistry  of  polemical  metaphysics. 

In  the  actions  termed  instinctive,  the  connec- 
tion between  cause  and  effect  is  immediate.  As 
soon  as  the  new-born  animal  feels  the  impressions 
of  the  atmosphere,  it  performs  the  process  of  in- 
spiration ;  and  those  species  that  are  bora  with  a 
fully  developed  muscular  system  ave  iimnediately 


MENTAL    PHENOMENA.  303 

capable  of  walkiag.  Id  like  manner  every  specie^ 
of  animal^  when  attacked,  puts  itself  in  that  pos- 
ture for  defence  or  flight,  which  its  organization 
requires,  without  reflection  and  without  foresight. 
These  raovements,  essentially  and  immediately 
connected  with  the  preservation  of  the  animal, 
proceed  from  a  single,  powerful,  and  unopposed 
stimulus.  There  is  but  one  congruous  mode  of 
actioB,  and  if  that  did  not  follow  from  the  orgaai- 
zfttion  itself,  the  species  must  ultimately  perish. 

In  deliberate  volitions,  attended  with  a  con- 
seiousaess  of  end,  the  process  is  not  so  simple. 
The  action  to  be  produced,  not  beiing  of  such  imr 
mediate    importance    in  the  economy,  may    h^ 
influenced  by  other  causes  present  in  thie  ietelle^i, 
or  to  speak  more  physiologicaity,  by  other  stic^iHi 
acting  on  the  cerebral  tissue.     The  means  of  mk- 
noyance  and  of  pleasure,  which  nature  affonis  in- 
dependently of  the  immediate  preservation  of  the 
animal,  are  numerous  and  varied  ;  and  memory  or 
imsginadon  ooay  produce  them  under  numerMs 
combi»atioiis  to  oppose  or  modify  an  exiatin^  i«i- 
pression.    When  two  or  more  ideas  of  nearly,  eqtral 
force,  are  thus  opposed  to  each  other,  an  immediate 
reaction  would  not  be  congruous  to  the  great  end 
of  all  action.     It  is  necessary  tha.t  each  motfive 
should  be  clearly  aed  distinctly  perceived,  and.  its 
relative  value  felt;  and  for  this  purpose  hesitation 
is  compulsory.     During  the  interval  thus  created, 
the  several  ideas^  associated  with  eaeh  mbtive  pass 
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through  the  mind,  and  the  reaction  is  ultimately 
determined  by  that  motive  which,  with  all  its 
associations,  makes  the  strongest  impulse  on  the 

sensorium.* 

According  to  Locke,  the  hesitation  which  en- 
sues, when  the  animal  is  simultaneously  acted 
upon  by  contending  motives,  is  voluntary  ;  and  in 
this  supposed  power  of  arresting  action,  he  places 
the  free  agency  of  man  ;  but  hesitation  is  a  neces- 
sary result,  motived  by  the  opposition  of  ideas. 
If  one  idea  gets  strong  possession  of  the  intellect, 
if  it  very  powerfully  stimulates  the  cerebral  oi^n 
to  reaction,  it  inevitably  supersedes  the  others, 
and  prevents  them  from  being  clearly  perceived 
and  attended  to ;  and  hesitation  immediately 
ceasing,  the  individual  can  no  longer  refrain  from 
action. 

The  more  closely  and  accurately  the  facts  are 
examined,  the  less  physiological  ground  of  dis* 
tiDCtion  will  be  found  between  the  reaction  of 
instinct  and  that  of  reason.f  Many  actions  pro* 
oced  indifferently  from  one  or  the  other  of  these 


*  N008  croyoos  dilibinr,  lorsqae  nous  avons,  par  exemple.  i 

chokir  entre  deux  plaisin,  d  pea  pr^a  ^gauz,  et  preaque  en  £qui« 

libra ;  cependant  Too  ne  fait  alora  qne  prendre  pour  dilib^ralioa 

la  teateur,  avec  laquelle,  entre  deax  poida,  k  peo  prte  ^g^nx, 

U  piss  peaaat  emport  un  dea  iMoaioa  de  la  balance." 

Helvetius, 

f  Condillac,  convinced  of  tbia  Terity»  conaidered  inatinctive  ac- 

fttona  aa  tbe  reaulta  of  rapid  and  ill  dereloped  reaaoninga.    la  not 

TCsaon,  on  the  contrary,  a  more  derdoped  and  conplex  ioattnct  ? 
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causes.  The  first  efforts  at  sucking  are  automatic; 
but  the  process  is  afterwards  performed  by  a  deli- 
berate act  of  volition,  with  a  preconceived  know- 
ledge of  the  end  to  be  produced.  The  first  efforts 
at  playing  on  a  musical  instrument  are  deliberate; 
the  movements  of  the  practised  musician  follow 
instinctively  and  without  thought,  being  closely 
associated  with  the  visible  impressions  of 'the 
notes  in  the  music  book  before  him. 

In  any  given  situation  in  which  a  man  may  be 
placed,  there  may  be  two  or  more  possibilities  of 
action;  but  it  does  not  follow  that  the  individual 
caa  act  in  either  of  these  ways  indifferently.  This 
may  be  predicated  of  man  in  general;  but  it  is  a 
gross  abuse  of  language  to  assert  that  the  same 
man  has  the  power  of  choosing  the  consequences 
of  his  situation.  The  man  of  instinctive  bravery 
will  fight,  the  coward  will  necessarily  fly.  The 
moral  man  will  be  influenced  by  his  notions  of 
propriety,  while  the  man  who  is  a  stranger  to  such 
motives  can  no  more  will  in  obedience  to  them, 
and  in  c6ntradiction  to  his  other  propensities, 
than  a  stomach,  full  to  repletion,  can  will  itself  to 
be  hungry.  Peculiar  circumstances,  of  extraor- 
dinary influence,  may  induce  such  deviations 
from  Ordinary  conduct,  b%tt  the  relation  between 
cause  and  effect  remains  unchangeably  the  same. 

In  those  actions  which  are  influenced  by  the 
suggestion^  of  reason,  and  are  therefore  believed  to 
be  under  the  control  of  the  will,  every  step  of 

X 
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the  process,  every  intervening  idea  is  necessitated 
by  that  which  precedes  ;  and  the  determination  is 
as  strictly  proportionate  to  the  nature  of  the 
stimuli,  and  of  the  percipient,  as  in  the  simpler 
cases  of  instinct.  Nor  is  this  proposition  doubted 
in  those  instances  in  which  one  influential  idea 
bears  down  and  overpowers  the  rest.  Self-defence 
is  an  admissible  plea  for  murder,  not  as  a  justifi- 
cation of  crime;  for  naorality  teaches  that  it  is 
better  tosuffer,  than  to  commit  injury ;  but  because 
it  is  an  acknowledged  law  of  the  organization,  that 
such  movements  are  irresistible.  Upon  the  same 
principle,  extreme  hunger  absolves  a  thief  from 
the  penal  consequences  of  his  overact. 

By  a  similar  train  of  reasoning,  the  strength  of 
temptation  is  allowed  in  abatement  of  moral 
censure,  in  those  cases  even,  in  which  the  law^ 
for  the  preservation  of  society,  is  ob%ed  to  strike; 
a  mode  of  thinking,  which  could  not  be  justified, 
if  there  really  existed  a  power  of  resistance,  19- 

dependent  of  motive. 

The  power,  which  any  oaotive  may  ahstr9<ctQ41y 
possess,  depends  Mpon  circMmf(.tances  over  whi^b 
the  will  has  no  control.  Thejre  are  many  p^sesj 
in  which  imipres^io^s  be^r  90  relation  wlj^tever  in 
strengt(i  to.  tl;^^i,r  influence  ^ipfij^  tiie  welUbeing  of 
the  individual-  The  p%ssi9,os,  when  irritated  by 
opposition,  pjro4u9e  the  m.ost  dangerous  a94  pa^in- 
ful  effects,  which  fall  no  less  upon  the  nutritive 
than  upon  the  relative  aystenp^.     Long  trains  of 
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ideas  are  irresistibly  introduced,  i;vhich  lead  to  the 
most  irregular  actions  ;  and  they  disorder  not  only 
the  moral  conduct,  but  the  physical  constitution.* 
The  passion  of  love,  to  take  an  instance,  is  pro- 
verbial for  the  violence  of  its  consequences: 

In  amore  base  omnia  insunt  vitia,  injoriae 
SnspicioneSy  inimicitiaey  inducie, 
Bellnm,  pax  rursum  ;  incerta  hac  si  tu  posiuies 
Batione  eertafacertt  nihilo  plus  agasy 
Quam  si  des  operam  ut  cum  ratiane  insanias. 

These  evils,  these  agitations  and  afflictions, 
which  embitter  life,  forbid  pleasure,  and  shut 
out  all  other  interests  of  existence,  cannot 
voluntarily  be  encountered  ;  nor  can  they  be 
shaken  off  at  pleasure  by  their  victim.  They 
arise  out  of  a  peculiar  state  of  the  constitution. 
They  cannot  exist  in  him,  who  is  physically 
disqualified  for  the  passion;  neither  can  they  be 


*  AiTrrov  J* 
Ov7rdri<r<rnf  f  ii\»  o^fi/xi,  |3eju|3cu- 
Kctty  ligii  4^^Xi*^^  X<^^'»  TfSfAOf  t\ 
'£/M^i*  r^wUfiy  l^ox/yftr  vihCtrmf 

These  derangements  depend  upon  aUeiations  in  the  balance 
of  cifcnlation  and  tbe  otber  notritWe  functions;  and  are  neces- 
sary and  incontrollable  results  of  tbe  mental  affection. 

x2 
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coDtroUed  in  him,  with  whom   the  perfection  of 
nature  operates  as  an  incessant  impulse. 

That  the  passions  are  not  controllable  by  a  bare 
act  of  volition,  is  evident  from  their  imperious 
influence  over  the  nutritive  system.  The  most 
practised  hypocrite  is  unequal  to  repress  the 
automatic  movements,  which  a  preddminant  and 
agitating  passion  naturally  excites.  The  rising 
blush  of  shame,  the  pallid  hue  of  apprehension, 
the  unbidden  tear  of  grief,  the  illuminated  eye  of 
joy,  spurn  the  dictation  of  the  will,  and  betray 
the  inward  secrets  of  the  heart,  to  the  most 
careless  observer.  The  murderer  does  not  wil- 
lingly  turn  pale  at  the  aspect  of  his  man- 
gled victim  ;  the  perjurer  does  not  voluntarily 
hesitate  and  sicken,  when  confronted  in  open 
court :  so,  on  the  other  hand,  the  most  eloquent 
advocate  will  fail  to  excite  these  animal  move- 
ments  in  those  whom  habit  or  natural  insensi- 
bility has  exempted  from  the  feelings  to  which 
they  belong.  There  can  scarcely,  therefore, 
remain  a  doubt,  that  the  moral  reactions  of  the 
individual  are  likewise  necessitated  and  inde- 
pendent of  volition. 

The  natural  bounds  to  the  influence  of  the 
passions  are  set  in  their  mutual  balance;  a 
balance,  which,  in  the  well  organized  animal,  is 
proportioned  to  the  necessities  of  the  moment.  In 
such  an  animal,  the  predominance  of  each  emotion 
is  strictly  proportionate  to  the  excitement :   rage 
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is  elicited  only  by  real  ojBfence  ;  and  the  amorous 
feelings  do  not  survive  the  cause  for  which  they 
are  implanted.  But  the  movements,  in  which 
the  passions  consist^  being  subject  to  the  law  of 
habit,  they  become  more  easily  excitable  by 
frequent  repetition;  and  as  each  temperament 
has  its  predominant  passions,  most  men  are  born 
victims  of  some  feelings,  to  which  they  are  com- 
pelled to  obey. 

As  the  reactions  produced  by  these  movements 
are  seldom,  proportionate  to  their  causes,  the 
passions,  when  excessive,  become  truly  diseases; 
and  society  is  interested  in  their  repression,  by  the 
presentation  of  contravailing  motives. 

The  teachers  of  morality,  though  professing  to 
believe  the  passions  under  the  influence  of  the 
individual,  have  always  acted  as  if  acquainted 
with  their  real  nature.  They  have  either  attacked 
them  by  diminishing  the  physical  force  of  the  man, 
by  a  vegetable  diet  and  by  the  loss  of  blood  (as  in 
the  system  called  minutio  monachi)  or  they  have 
set  up  one  passion  against  the  other.  Avarice  and 
worldly  raindedness  are  attacked  by  vivid  descrip- 
tions of  another  and  a  better  world;  and  the 
sensual  passions,  by  vanity,  by  fear,  and  by 
enthusiasm. 

Governments  for  the  most  part  employ  fear  as 
the  great  controller  of  other  movements :  and 
parents,  in  general,  call  into  play  every  passion 
in  its  turn,  as   a  counterpoise  to  the   one  that 
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happens  to  be  predominant  or  troublesome  at  the 
moment.  Perhaps  one  of  the  most  fatal  sourcfes 
of  exaggerated  passions  lies  in  the  indiscreet  use, 
which  the  preceptors  of  youth  thus  make  of 
them,  in  their  wretched  systems  of  education. 

When  habits  of  action  are  once  formed,  they  are 
rarely  broken  down  by  the  suggestions  of  such 
motives,  as  arise  und^r  the  influence  of  other  pas^ 
sions.  A  violent  sensible  impression  is  much 
more  influential.  Thus  an  unlucky  blow,  inflicted 
during  a  paroxysm  of  rage,  is  more  likely  to 
subdue  a  tendency  to  that  passion,  than  the  best 
aif;uments  which  reason  can  suggest. 

The  artificial  necessities  and  desires  of  social  Ufe 
moderate  to  a  very  great  extent  the  natural 
passions,  by  the  multiplicity  of  motives  they 
suggest  of  contrary  tendencies.  A  man  must 
be  very  choleric  to  shew  signs  of  anger  to  the 
patron  on  whom  be  is  dependent.  Savages  are 
much  less  capable  of  dissimulation  than  Euro- 
peans ;  not  because  their  passions  are  stronger,  but 
because  they  have  not  the  same  motives  for 
counteracting  them. 

As  life  advances,  the  passions  chase  each 
other  away ;  because  they  are  many  of  them 
incompatibles.*     These   alterations    are    usually 

*  II  3f^  a  dans  le  cmnt  hamaln  uoe  g^n^ration  perpetuelle  de 

passions ;  en  sorte  qae  la  ruine  de  Tune    est  presque  toujours 

r^tablissement  d*une  autre. 

Rochefoucauit, 
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attributed  to  the  strong  exercise  of  volition  ; 
whereas  the  will  follows  passively  in  their  train, 
and  obeys  successively  the  tyrant  of  the  hour. 

The  want  of  an  ihiernal,  active  principle,  capa- 
ble of  correcting  the  exaggerated  impressions  re- 
sulting from  passion,  is  felt  in  all  the  institutes  of 
society.  When  temptation  to  crime  increases, 
the  legislatures  of  Europe  know  no  better  expe- 
dient for  its  repression,  than  the  exaggeration  of 
punishments.  But  in  the  best  conducted  educa- 
tion', more  is  gained  by  ain  artful  avoidance  of  the 
occasional  causes  of  passion,  than  by  a  direct  con- 
flict with  their  prevailing  tendencies. 

The  general  and  most  successful  efforts  that  are 
made  in  this  latter  direction,  consist  in  inoculating 
(if  we  may  So  speak)  the  subject  with  the  facti- 
tious passions  of  emulation,  ambition,  avarice,  tlie 
love  of  honour,  and  fanaticism.  Under  the  in- 
fluence of  these  guides,  the  instructor  sometimes 
succeeds  admirably,  in  making  what  the  world 
calls  a  good  sort  of  man : — 

Not  quite  a  madman  if  a  pasty  fell. 
And  much  too  wise  to  walk  into  a  well. 

Such  people  abound  in  the  world  ;  they  will  nei- 
their  cut  a  purse  nor  a  throat,  (except  according 
to  established  etiquette,)  nor  do  they  in  general 
fall  into  any  vices  that  are  wantonly  outrageous  : 
but  such  men  msy,  in  reality,  be  thoroughly 
i^ofthtels  &nd  degraded;  selfish,  plodding,  atid 
mercenary  ;  and  just  so  far  stoics,  that  *^  sifractus 
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illabatur  orhis" — if  the  whole  world  should  fall  to 
pieces  they  would  stand  unmoved;  provided  the 
insulated  circle  of  their  own  petty  interests  re- 
mained without  injury  amidst  the  ruin. 

How  passively  the  will  obeys  that  motive 
which  is,  in  fact,  the  strongest,  appears  from  the 
variety  of  results,  which  follow  the  same  outward 
contingencies,  under  different  modifications  of  the 
same  individual.  If  the  '^  conscience  hang  about 
the  neck  of  the  heart  ;*'  if  the  dread  of  danger,  or 
of  penal  consequences,  afford  a  stronger  excite- 
ment than  the  temptation  to  crime,  the  most  un- 
principled villain  wilt  abstain  from  its  commission. 
But  give  to  that  man  an  intoxicating  fluid,  (which, 
by  quickening  the  circulatiod,  shall  increase  his 
courage,  and  at  the  same  time  hurry  on  his  ideas, 
and  obscure  his  powers  of  reflection,)  and  the  deed 
will  be  infallibly  committed,.* 

It  happens  occasionally  that  a  sudden  revolu-* 
tion  takes  place  in  the  habits  of  thought  and 
action,  which  have  hitherto  characterized  an  in- 
dividual. From  prudent  and  moral,  he  becomei^ 
dissipated  and  violent ;  or,  after  a  life  of  irregula- 
rity and  excess,  he  suddenly  abstains  from  criminal 


*  It  might,  methinks,  somewhat  abate  the  insolence  of  hu- 
man pride  to  .consider,  that  it  is  but  increasing  or  diminishing 
the  velocity  of  certain  flaids  in  the  animal  machine,  to  elate  the 
soul  with  the  gayest  hopes^  or  sink  her  into  the  deepest  despair ; 
to  depress  the  hero  into  a  coward,  or  advance  the  coward  into  a 
hero. — FitzoshoffCii  Letterfi  L.  viii. 
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indulgences.  These  cases  affoM  no  exceptioi^  to 
the  general  rule.  The  decay  of  one  passion,  the 
evoiutioa  of  another,  a  sudden  loss^  an  unexpected 
disappointment,  a  fit  of  sickness,  or  a  paroxysm  of 
ennui  altering  the  balance  of  internal  forces,  will, 
one  or  the  other,  most  frequently  be  found  to  ex- 
plain the  mystery.  It  is  in  thej^e  moments  of 
crisis  more  particularly,  that  sudden  changes  are 
effected  in  opinions;  that  fanaticism  seizes  its 
victim,  and  substitutes  its  own  inordinate  excite- 
ments, for  others  less  dangerous  both  to  society 
and  to  the  individual.*  Without  some  such  ex- 
traordinary causes,  few  persons  in  advanced  life 
make  decided  alterations  in  their  opinions  and  ac- 
tions ;  for  as  the  limbs  by  use  acquire  peculiar 
gesticulations,  and  become  dexieroOs  in  the  per- 
formance of  particular  actions,  so  the  mind  is 
moulded  to  an  idiosyncrasy  of  perceptions,  of  com- 
prehensions, judgment,  and  propensity;  and  thus 
acquires  a  definite  mode  of  volition,  from  which  it 
rarely  escapes. 

That  the  passions  are  never  annihilated,  but  by 
the  disappearance  of  their  physical  causes,  and 
that  they  are  not  under  the  control  of  the  will,  is 

■^^^^^^^P^M^^^^^^-^*^'     '  I    11  i^^^^— ^i«*^—  IIP— 1^— fc—— —  ■     I  a^iW    I         ■       -■■■■■■«  I   ■■■     ■■■!       I  mmm^^^am^m^^ 

*  Women  are  more  especially  open  to  the  impulses  of  fanatic 
derotionat  that  period  of  life,  when,  their  personal  beauty  decay- 
ing, they  are  deserted  by  the  men,  and  those  passions,  which 
have  made  op  the  sum  of  their  former  existence,  are  mortified  or 
repressed.  Hence  the  truth  of  the  somewhat  too  jocose  remaik, 
that  heayen  bcis  ev^r  "  les  b^amc  restes  du  beau  se%e,'* 
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yet  more  clearly  eviwed  in  the  phenomena. of  re- 
pentance. Xn  acts  of  a  criminal  character,  the 
possession  of  the  object  is  commonly  f(rilowed  by 
a  repentance  of  the  deed.  In  these  cases,  nothing 
is  changed  but  the  state  of  the  individual,  ^ith 
respect  to  the  dominant  passion.  The  passidn 
satisfied,  it  suffers  a  temporary  remission  of  its  ty- 
ranny, and  the  desires  of  the  individual  are  altered ; 
he  repents,  that  is,  he  thinks  over  again,  and  the 
sum  total  of  his  impressions.  With  respect  to  the 
act  in  question,  is  totally  changed. 

Peculiar  modifications  of  passion  not  only  de- 
termine the  ideas,  which  association  shall  present 
td  reflection,  but  infiuence  the  impressions  of  the 
very  organs  of  sense.  An  individual  under  the  in- 
fluence of  inordinate  vanity  is  insensible  to  the 
shouts  of  langhter  which  convulse  an  assembly 
at  his  expense.  The  external  signs  which  distin- 
guish applause  from  the  triumphant  laugh  of 
ridicule,  are  apparent  to  all  but  their  object ;  he 
alone  sees  nothing,  and  hears  nothing,  but  the 
suggestions  of  the  paramount  orgasm  ;  he  exults 
while  his  friends  are  covered  with  confusion  and 
shame.* 

If  a  numerous  party  traverse  a  country,  the 
same  visible  objects  will  present  themselves  to  all. 
The  same  cities,  woods,  rivers,  plains,  mountains. 


i*^ 


*  This  is  the  physical  basis  of  the  facts  which  haye  originated 
the  pro?erbial  aphorism^  that  **  beauty  is  in  the  lover^s  eye.** 
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&c.  will  pass  across  the  retina  of  e?ery  individual ; 
yet  each  person  will  have  seien  them. in  a  different 
and  peculiar  way.     The  soldier  will  have  before 
his  eyes  strong  positions,  plains,  defiles  and  ra- 
vines; the  farmer  will  have  seen  the  crops,  the 
improveable  and  the  barren  soil ;  the  painter  will 
be  impressed    with   lights,    shades,    picturesque 
groupings,  and  landscapes;  and  the  epicure  will 
be  struck   exclusively  with  the  produce  of  the 
earth,  as  available  to  luxury  and  the  pleasures  of 
the  table.     Not  only  the  permanent  habits  of  ce« 
rebral  motion,  but  transitory  combinations  chang^e 
the  character  of  impressions.     The  same  objects 
strike  rery  differefrtiy  upon  the  imagination,  in  soli- 
tode  and  silence,   and  when  they  are  presented 
amidst  lights,  music,  and  cheerful  company.    The 
image  of  death  in  cloisters  and  in  cemeteries  is 
depressing  and   melancholy;   yet  the  Egyptians 
rendered  it  a  visible  means  of  exciting  hilarity, 
when  circulated  among  the  guestis  at  the  festive 
boafd.*     If  the  movements  above  described  be  in- 
controllable  ;  if  it  be  impossible  that  the  painter, 
the  farmer,  the  soldier,  the  anchorite,  and  the  feast* 


*  In  the  most  splendid  festivals  of  this  nation,  Herodotus  in- 
fonns  us,  that  the  servants  bore  round  the  table  the  wooden  image 
of  a  dead  man,  elegantly  earved  and  finished;  at  the  same  time 
admonishing  the  company  to  mako  (he  most  of  time. 

TO  wvrpf .'— JEit^e»ye. 
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^Qg  Egyptian,  shpuld  see  with  the  same  eyes,,  it 
is  absurd  to  suppose  that  in*  the  same  circum- 
stances they  can  will  the  same  actions.* 

In  order  that  the  reason  should  hold  that  sort 
of  control  over  the  passions,  which  is  meant  by 
free  will,  it  should  be  enabled  to  recall,  at  pleasure, 
every  train  of  ideas  which  can  bear  upon  a  sub- 
ject, and  give  to  each  its  proper  force  of  impres 
sion.;    a  condition   evidently  impossible.     When 
the  stomach  labours  under  a  diseased  excitemietnt, 
the  animal  cannot,  by  the  mere  will,  direct  its 
sympathetic  associations,  so  as  to  determine  an 
head-ache  preferably    to   a   fit  of   the  gout;    so 
likewise  it  cannot  cojupel  one  train  of  associated 
ideas  to  start  preferably  to  others,  in  order  to. de- 
termine a  peculiar  moral  reaction.     Conscious  of 
the  ineifficacy  of  the  will  in  this  instance,  and 
aware  that  they  cannot  "  with  an  argument  reset*', 
either  a  pulse  or  an  emotion,  individuals  too  ft^^' 
quently  attack  tiie  relative  sensibility,  through  the 
organic  functions  ;    and  employ  wine,  spirits^  and 

# 

*  II  me  semble  que  nous  ne  jugeons  jamais  des  choses  que 
par  un  retour  secret,  que  nous  faisoussuf  nous  m^me  •  .  .  •  On 
a  dit  fort  bien,  que  si  les  triangles  faisoient  un  dieu,  ils  lai  don- 
neroient  trois  col^s. — Lettres  Persannes, 

Xenophanes  Colophonius  apud  Clem,  Alexavd. 
Strom,  i?.  p.  25G, 
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opium,  to  banish  sorrow,  stifle  remorse,  or  in- 
flame courage.  This  would  be  a  useless,  no  less 
than  a  dangerous  practice,  if  the  mind  could  at 
pleasure  govern  its  own  images,  and  induce,  at 
discretion,  determinate  modes  of  action. 

The  phenomena  of  disease  exhibit  this  truth  in 
a  still  clearer  point  of  view.     In  the  disease  called 
hypochondriasis,  an  unknown  but  peculiar  sym- 
pathy, between  the  brain  and  abdominal  viscera, 
gives  origin  to  some  fantastic  and  unfounded  idea, 
which,  mixing  with  the  ordinary  reflections,  dis- 
turbs their  connection,  and  produces  incongruous 
actions.     Where  this  idea  is  not  concerned,  the 
patient  reasons  accurately  ;   he  can  transact  busi- 
ness, compose  poetry,  analyze  a  problem.     Thus 
if  the  subject  of  his  hallucination   be,  that  his 
body  is  made  of  glass  (a  very  common  idea  with 
hypochondriacs),  he  will  conclude  (justly,  from 
such  premises),  that  motion  is  attended  with  the 
danger  of  fracturing  vital  parts  ;  and  no  argument 
will  induce  him  to  change  his  position.     He  can- 
not divest  himself  of  this  morbid  impression  ;  and 
its  diseased  force  vanquishes  all  other  ideas,  and 
subdues  them  to  itself.     Between  the  condition 
of  this  person,  and  that  of  an  individual  labouring 
under  a  ruling  passion,  there  seems  to  be  no  as- 
signable difierence,  except  in  a  slight  degree,  in 
the  force  of  the  hallucination. 

However  unwilling  mankind  have  shewn  them- 
selves to  admit  the  conclusion  in  their  theories, 
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their  conduct  accords  in  most  cases  with   the 
doctrine  of  moral  necessity.    Education  is  given  to 
children,  because  such  evid^itly  rare  combinations 
of  external  circumstance,  are  required  to  enable  a 
man  to  educate  himself.      It  is  commenced  in 
infancy,  from  a  conviction  of  the  superior  strength 
of  the  earliest  formed  habits ;  which  inevitably 
give  a  permanent  colour  to  the  remainder  of  life. 
To  inculcate  religious  dogmas,  befcM-e  the  mind 
can  comprehend  them,  would  be  a  manifest  ab- 
surdity, if  it  were  intendt^    that  each   indivi* 
dual  should  judge  for  himself,  and  believe  only 
upon  examination  and  conviction  ;  but  this  is  not 
the  design  of  the^  parent.     FiroUy  convinced  him- 
self of  the  verity  of  his  creed,  and  aware  that  man 
is  altogether   the  creature  of  circumstance^  his 
object  is  to  prejudice  the  infant  in  its  favour;  asMl 
to  fix  its  component  ideas  so  firmly  in  the  mind^ 
as  to  enable  them  to  resist  any  possible  combina* 
tiona  of  mature  reflection ;  and  thus  the  obedience 
of  the  child  is  ordinarily  secured  to  that  order  of 
things  which  the  parent  approves.     To  this  pria* 
ciple  may  he  traced  tbo^e  national  peculiarities  of 
ihongbt  and  actkm,.  which  afe  so  dif^ciiUIy  shaken 
off;  and  which  operate  so  fatally  to  prevent  im^ 
psovement.     Evary  nation,  collectively  speaking, 
is  hbncUy  bigoted  to  its  own  religion,  its  owq 
code  of  laws,  morals^  and  cuatoiM ;  and  continues, 
irooD  generation  to  gecueration,  preserving  an  idio- 
synecasy  of  mind,  not  less  reuiMrkable  than  thai 
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of  form  and  feature.  1 1  i^,  therefore*  amoDgst  the 
most  inconceivable  paradoicea,  that  so  much  in- 
tolerance ahould  exist  in  all  ages  and  climea, 
amoi^st  persons  pretending  to  be  raised  above  the 
vulgar,  and  to  be  emancipated  from  prejudice ; 
since  the  opinions  of  man  are  so  evidently,  of  all 
his  possessions,  those  which  he  is  the  least  enti- 
tled to  call  hia  own. 

If,  from  the  permanent  features  of  national  cha- 
r^Cer,  we  turn  to  the  points  of  difference,  which 
distinguish  the  same  people,  at  different  epochs, 
they  likewise  will  prove  illustrative  of  the  general 
proposition/  In  the  great  revolution,  which  the 
laat  two  centuries  have  produced,  every  successive 
cbange  baa  taken  place  by  succeeding  generations. 
A  new  impulse  was  given  to  man  by  the  invention 
of  printing,  which  has  progressively  carried  for- 
ward the  species  to  novel  modes  of  thinking  and 
of  acting.  But  each  generation  has  stood  still 
at  the  precise  paint  at  which  opinion  remained  at 
the  period  of  its  education  ;  and  the  novelties 
which  genius  has  elicited,  have  been  almost  ex-> 
clusively  embraced  by  the  next  coming  race,  who 
have  received  them  with  a  leas  pre*occupied  mind. 
Thus,  at  the  present  moment,  the  very  oM  men 
in  France  are  royaliats;  the  middle*aged  class 
afibrds  the  greatest  number  of  constitutionalists ; 
and  the  boya  are  more  generally  devoted  to  the 
imperial  goverament,  and  to  military  entbusianB.^ 

The  v>ery  exiatenee  of  social  institutions,  of 
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codes  of  law  and  morality,  is  founded  upon  the 
invariable  and  necessary  connection  of  cause  and 
effect  in  the  human  mind.  If  the  intellect  were 
not  the  function  of  a  machine,  governed  by  in- 
variable laws,  it  would  be  clearly  impossible  to 
form  general  rules  for  influencing  moral  conduct. 
It  is  from  the  necessary  proportion  between  mo- 
tive and  action,  that  credit  exists  between  man  and 
man;  and  that  previous  character  is  the  foundation 
of  confidence.  In  one  word,  the  uniformity  which 
history  exhibits  in  the  'conduct  of  man  in  all  ages 
and  climes,  is  alone  compatible  with  the  system 
of  necessity.  Under  any  other  law  of  action,  ex- 
perience would  afford  no  insight  into  futurity,  and 
the  accumulated  wisdom  of  ages  would  be  with- 
out connection,  and  void  of  utility. 

To  return,  however,  to  physiological  fact :  ei- 
ther the  brain  is  totally  useless  in  all  that  relates 
to  mind,  or  the  mental  phenomena  are  governed 
by  the  laws  of  organized  action  :  but  organic  action 
follows  necessarily  from  the  condition  of  the  organ, 
and  from  the  nature  and  quantity  of  the  stimulus. 
The  stomach  cannot  choose  to  digest  or  not  to  di- 
gest ;  nor  refuse  to  obey  stimulations,  because 
they  are  unwholesome  or  destructive.  In  the  same 
manner  the  brain  reacts  of  necessity  upon  the 
causes  which  operate  upon  it,  whether  they  are 
or  are  not  calculated  to  promote  happiness,  or 
conduce  to  the  permanence  of  the  individual.  Be- 
yond the  mere  fact,  the  pby8iolc>gi8t  is  not  bound 
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to  extend  bis  researches,  or  to  examine  the  in^ 
ferences  which  may  be  drawn  from  it  by  inquirers 
6f  another  description.  But  this  observation  may 
be  permitted  him,  that  the  doctrine  of  necessity 
is  neither  depressing,  anti-social,  nor  impious* 
In  its  influence  on  humag  laws  and  institutions^ 
it  must  coincide  with  man's,  best  interests  ;  inas-* 
mtrch  as  it  tends  to  a  stricter  proportion  between 
crime  and  punishment ;  at  the  same  time  that  it 
opens  a  wider  door  to  pity  and  forgiveness.  In 
the  affections  it  can  make  little  change,  neither 
tending  to  impair  the  bonds  of  gratitude  and  obli- 
.gation,  nor  rendering  the  individual  careless  of 
human  happiness.  For  the  social  and  patriotic 
feelings  are  not  dependent  upon  abstract  princi- 
ples, but  spring  at  once  from  organic  impulse ; 
and  love  and  hatred  are  instinctively  excited  by 
inanimate  as  well  as  rational  objects.*  When  these 
natural  affections  are  suppressed  by  the  predomi- 
nance  of  artificial  passions,  men  may  seek  argu<» 
ments  to  justify  their  new  tendencies;  but  the 
heart  is  never  corrupted  by  the  operations  of  the 
intellect.     The  love  of  what  is  beneficial  is  as' 


tmf^^'^^mmimimmm'i^f^ 


*  LQve  and  hatred  are  instinctive  moTeraents  referring  uni- 
formly to  qualities  that  affect  our  well-being,  and  perfectly 
independent  of  moral  considerations.  "  On  rit,"  says  Helvetius* 
'*de  la  colore  et  des  coups  d*an  enfant;  il  n'en  paroit  souvent  que 
plus  joli ;  mais  on  s^irrite  contre  rhomme  fort ;  ses  coups  bk%o. 
sent ;  on  le  traite  de  brutal.*' 
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necessary  as  the  appetites  wbieh  support  life;  and 
rt  cannot  be  influenced  by  dogmas  of  any  charac* 
ter,  save  only  when  propagated  by  fanaticism. 
Lastly,  as  to  all  tbat  respects  the  dispensations  of 
Providence  in  rewards  apd  punisbments,  the  doc* 
trine  of  necessity  and  ^hat  of  free  will  equally 
leave  the  world  where  they  find  it ;  involved  in 
doubts  and,difficulties,  which  the  intellect  cannot 
solve ;  and  of  which  each  individual  thinks  ac- 
cording to  his  own  peculiar  measure  of  grace  and 
of  faith. 

The  necessary  connection,  which  it  has  been 
the  object  of  the  preceding  pages  to  establish, 
reigns  ove'r  the  several  modes  of  cerebral  action 
which  are  considered  as  faculties;  and  governs 
the  memory,  the  imagination,  and  the  judgment, 
no  less  than  the  will. 

Whenever  a  sensitive  impression  of  a  certain 
strength  has  been  made  on  the  cerebral  oxgan,  a 
permanent  change  takes  place  in  its  mobility  ;  so 
that,  when  the  impression  is  repeated,  it  will  affect 
the  individual  in  a  different  way  from  that  which 
followed  its  first  application.  Besides  the  con* 
sciousness  of  an  external  object,,  to  which  the 
impression  may  be  referred,  there  is  likewise  a 
recognition  of  its  former  existence.  It  is  uncer- 
tain how  far  this  may  depend  upon  a  specific  law 
of  the  organization,  or  result  from  tbat  of  associa- 
tion. The  probability  is,  however,  iii  favour  of 
the  last  supposition  ;  for  in  the  act  of  dreaming, 
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(in  which  former  impressions  are  repeated,  without 
the  presence  of  their  prototypes,)  the  recognition 
of  their  former  existence  does  not  always  take 
place. 

The  distinction  between  ideas  proceeding  from 
real  objects,  and  those  suggested  by  fancy,  is 
also  wholly  made  by  the  medium  of  association. 
Every  impression,  excited  by  an  external  object, 
becomes  associated  with  many  others ;  and  when 
the  idea  is  a  second  time  introduced,  as  part  of  a 
chain,  either  of  remembered  or  imagined  ideas,  the 
disagreement  of  its  own  associations,  with  the 
actual  sensitive  impressions  of  the  moment,  seems 
to  distinguish  it  from  the  suggestions  of  the 
senses ;  and  to  produce  the  conviction,  that  its 
corresponding  object  is  absent.  In  dreams,  where 
no  such  comparison  can  be  made  between  sensitive 
impressions,  and  the  suggestions  of  association, 
(because  the  senses  are  then  inaccessible  to 
stimuli,)  the  id^s>  which  constitute  the  dream, 
are  mistaken  for  realities. 

Few  persons  will  be  disposed  to  doubt  that  the 
recognition  of  former  impressions  is  totally  beyond 
the  control  of  the  will ;  and  follows  necessarily 
upon  the  second  application  of  a  stimulus,  when 
the  first  has  been  sufficiently  strong,  to  effect  the 
requisite  change  in  the  cerebral  organ.  If  a  per- 
son behold  a  flower  for  the  first  time,  he  cannot 
will  to  recollect  it ;  neither  can  he  refuse  to  re- 
cognize   it    upon  a  second   acquaintance.     The 
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recollection  forms  as  necessary  a  part  of  the  im- 
pression, as  the  acknowledgment  of  its  external 
cause.  But,  in  the  case  of  a  recollected  idea,  the 
will  is  generally  supposed  to  Interfere  in  regulating 
the  order  of  the  phenomena ;  a  belief  which  does 
not  seem  founded  in  observation. 

In  order  that  an  idea  may  be  remembered,  it  is 
absolutely  necessary  that  it  should  be  connected 
by  its  associations  with  some  idea  actually-present 
in  the  intellect.  It  is  impossible  to  will  the  pre- 
sence of  notions  totally  absent  from  the  con« 
templation. 

Ideas,  to  which  the  attention  has  been  riveted, 
become  more  readily  excitable,  in  virtue  both  of 
their  original  strength  and  of  the  greater  number 
of  associations  which  they  will  necessarily  have 
formed. 

Ideas  fix  '  the  attention  in  proportion  to  the 
strength  of  their  impression,  their  connection  with 
the  passions,  and  the  disengagement  of  the  mind 
at  the  moment  of  their  entrance.  When  the  in- 
tellect is  forcibly  pre-occupied  by  a  train  of  ideas, 
external  impressions  are  scarcely  perceived.  It  is 
thus  enthusiasm  blinds  its  votaries  to  the  calcula- 
tions of  common  prudence.  With  the  mind  thus 
engaged,  a  savage  smiles  amidst  torments,  a  Mutius 
Scsevola  inflicts  upon  himself  the  severest  suffer- 
ings, and  the  martyrs  to  truth  and  to  falsehood 
hurry  with  equal  alacrity,  and  equal  obstinacy,  to 
solicit  the  notice  even  of  unwilling  persecutors. 
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The  strength  of  an  idea,  or  its  power  of  com- 
manding attention,  depends  upon  its  apparent 
connection  with  painful  or  pleasurable  sensation, 
either  immediate  or  consequentiaL  A  person  who, 
never  having  seen  or  heard  of  a  lion,  beholds  it 
for  the  first  time,  in  the  act  of  tearing  its  prey,  will 
more  certainly  remember  that  animal  at  a  distant 
period  than  if  he  had  seen  it  in  a  less  imposing  at- 
titude. 

Anether  source  of  forcible  impressions  lies  in 
the  strengh  of  their  associated  notions.  Trifles, 
observed  in  critical  and  interesting  moments,  be- 
come permanent  in  the  intellect.  Hence  the 
tendency  to  date  from  remarkable  epochs ;  women 
from  the  birth  of  their  children  ;  citizens  from  the 
years  of  their  several  civic  honours,  &c.  &c. 

Impressions  are  greatly  strengthened  when  they 
follow  in  a  series  quadrating  with  some  canon,  of 
which  the  mind  is  possessed;  each  idea  being  sug- 
gested by  that  which  precedes  it.  The  words  and 
the  air  of  a  song  mutually  tend  to  fix  each  other  in 
the  memory. 

Independently  of  these  properties  in  the  impres- 
sions, the  mind  has  no  power  over  the  attention ;  this 
condition,  therefore,  rapidly  subsides  by  the  failure 
of  stimulating  force  ih  the  ideas;  for  the  mental  sti- 
muli, like  the  corporeal,  abate  in  the  intensity  of  ac- 
tion when  applied  for  a  considerable  time.  When 
thereforethe  mindfaas  been  forcibly  engaged  with  an 
ungrateful  subject,  by  the  predominance  of  some 
strong  interest,  that  interest  gradually  loses  its 
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force,  until  the  balance  turns  in  favour  of  the  re- 
pulsive motives  ;  and  then  other  ideas  involunta- 
rily rush  upon  the  intellect,  by  the  same  law 
that  throws  into  action  the  antagonists  of  those 
muscles  which  have  been  over  exerted  by  a  conti- 
nuous effort. 

Attention  is  not  then  a  faculty,  but  a  peculiar 
condition  of  the  cerebral  organ,  induced  by  the 
strength  of  impressions,  and  it  cannot  subsist  simul- 
taneously withrespecttomorethanonetrainof  ideas. 

The  attention  is  rarely,  if  ever,  fixed  upon  an  in- 
sulated impression;  but  is  occupied  with  many 
ideas  proceeding  in  trains.  If  a  rose,  for  example, 
be  the  object  of  contemplation,  it  excites  ideas  of 
the  disposition  of  its  parts,  its  colours,  and  odours. 
There  may  likewise  be  associated  with  it  ideas  of 
the  garden  where  it  grew,  of  the  time  of  day,  the 
state  of  the  weather  under  which  it  was  plucked, 
of  the  person  who  was  present,  and  of  the  subject 
of  conversation  which  passed  at  the  time.  In 
this  manner  ideas,  which  are  of  familiar  occur- 
rence, become  connected  in  endless  series. 

In  the  phenomena  of  memory,  an  idea  excited, 
either  immediately  or  remotely  by  a  sensitive  im- 
pression, calls  up  another  which  has  a  certain  re- 
lation to  existing  interests,  but  whose  component 
parts  are  not  distinctly  present  in  the  mind.  The 
pain  or  uneasiness  occasioned  by  this  obscurity 
becomes  a  motive  for  repeating  other  ideas  con- 
nected with  the  subject,  in  order,  by  their  associa- 
tions, to  arrive  at  the  notion  which  is  wanted.    In 
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this  case,  if  A  be  the  original  idea,  its  associations 
will  not  proceed  in  the  natural  order  of  their  re- 
ception, A  B  C  D  E  F,  &c.  but  in  another  series, 
governed  by  their  connection  with  the  idea  X, 
which  is  required.  Thus,  if  the  idea  present  be 
that  of  the  person  of  an  individual,  and  the  idea 
sought  be  his  naoie,  the  natural  associations  might 
be  his  size,  figure,  coat,  the  place  and  tinae  where 
be  was  seen  ;  but  the  influence  of  the  idea  which 
is  sought  would  perhaps  preferably  suggest  the 
visual  impressions  of  his  hand  writings  which  may 
lead  the  mind  to  the  first  letter  of  bis  signatu]:e) 
and  thus,  after  several  trials,  to  the  name  itself. 

The  phenomena  of  memory  are  purely  organic, 
whether  the  idea  present  itself  spontaneously,  or 
be  solicited  with  a  consciousness  of  end.  In  the 
latter  case,  the  interest  attached  to  the  required 
notion  gives  fixity  to  the  ideas  already  present. 
The  cerebral  motions  in  which  they  consist  are 
successively  repeated,  till  som«  association  leading 
immediately  to  the  required  idea  be  awakened,  or 
till  fatigue  ensues,  when  the  interest  ceasing,  other 
ideas  intrude,  and  the  intellect  passes,  without  at-- 
taining  its  object,  to  another  occupatioBr 

The  impossibility  or  possibility  of  recovering  au 
ideq,  depends  upon  the  imperfection  or  perfection 
of  the  chain  of  associations  which  connects  it  with 
the  notions  actually  present  in  the  mind.  Some 
of  the  component  parts  of  the  required  idea  must 
therefore  be  present  in  the  intellect.    The  efibrts 


SSS  MEKTAL    PHENOMENA. 

at  recollection  condist  in  repetitions  of  associated 
chains,  motived  by  the  interest  of  the  lost  idea,  and 
as  the  mind  cannot  will  the  recollection  of  an  idea  to- 
tally  absent,  soit  cannot,  by  an  actof  volition, conti- 
nuethe  investigation  when  the  interest  has  subsided. 

In  efforts  at  recollection,  the  ideas  sometimes 
proceed  in  a  logical  and  syllogistic  series,  so  that 
the  steps  of  the  process  may  be  retraced  ;  more 
frequently  the  orgahic  movements  are  performed 
too  rapidly  for  consciousness,  and  the  idea  flashes 
at  once  on  the  mind  as  if  without  connection.  It 
often  happens  also  that,  after  a  protracted  but  in* 
effectual  effort,  the  idea  arises  spontaneously,  and 
interferes  with  the  new  trains  upon  which  the 
mind  is  then  occupied.  It  should  seem  that  in  this 
instance,  the  cerebral  tissue  has  been  thrown  into 
a  state  of  orgasm  by  the  previous  effort,  and  re- 
peats  at  intervals  the  movements  on  which  it  has 
been  exercised,  independently  of  the  will,  and  thus 
accidentally  introduces  the  required  idea. 

From  these  tacts  it  is  abundantly  evident,  that 
memory  is  not  a  distinct  faculty,  inherent  in  a  pe- 
culiar organ  or  subdivision  of  the  brain,  but  there- 
suit  of  associate  movements  of  the  cerebral  tissue. 
These  movements  take  place  with  the  greatest  fa- 
cility at  that  time  of  life  when  tbe  mobility  of  the 
system  is  the  greatest,  and  they  are  difficultly  ex- 
cited when  age  has  rendered  all  the  organized  tis* 
$ues  solid,  and  has  impeded  their  motions.    Like 


MENTAL    PHENOMENA.  839 

all  other  organic  movements,  they  are  strengthened 
by  habit. 

If  the  memory  were  a  distinct  faculty,  all  images 
ivould  equally  disappear  when  that  faculty  decays. 
But  early  impressions,  fixed  by  their  original  in- 
tensity, and  frequent  repetition,  remain  indelible, 
and  the  more  recent  ideas  alone  fade  from  their 
inherent  feebleness. 

The  memory  of  recent  things  devourod. 
Even  in  the  acting ;  on  the  shattered  biaittt 
Though  the  stale  registers  of  yovth  remain.* 

If  the  memory  were  a  distinct  faculty,  it  would 
necessarily  follow  likewise  that  the  earliest  pos- 
sible impressions  would  be  recollected,  and  the 
child  remember  all  that  had  passed,  at  least  from  the 
hour  of  its  birth.  But  memory  depending  upon 
association,  it  is  manifestly  impossible  that  many 
facts  should  be  remembered,  before  the  possession 
of  language  affords  the  instruments  of  a  numerous 
and  varied  connection  between  the  separate  ideas. 

The  interest  of  the  animal  requires  that  all  ideas, 
connected  with  any  subject  of  investigation,  should 
be  equally  excitable,  in  order  that  its  actions 
should  correspond  with  the  true  nature  of  the 
conjuncture;  but  this  is  by  no  means  consonant 
to  fact.  Habitual  trains  of  ideas,  by  their  phy- 
sical preponderance,  intrude,  in  preference  to  others 
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of  more  importaoGe,  and  produce  correspondiag 
habits  of  action.  The  objects  of  external  nature 
that  excite  them  thus  exercise  an  influence  over 
the  individual,  prejudicial  alike  to  his  judgment 
and  happiness.  Fielding  has  made  a  humorous 
application  of  this  law,  in  carrying  Squire  Western 
from  the  pursuit  of  his  daughter,  after  the  fox- 
hounds, which  crossed  him  in  his  journey  to  Lon- 
don. 

In  the  same  manner,  trains  of  ideas  connected 
with  the  functional  action  of  predominant  organs 

* 

acquire  a  disproportionate  force  from  the  orgasm 
of  the  part.  Esau,  when  subdued  by  hunger,  was 
thus  governed  by  ideas  suggested  by  the  stomachy 
to  the  exclusion  of  all  others.  The  notions  of  fu- 
ture ease,  comfort,  and  happiness,  less  forcible  than 
the  suggestions  of  appetite,  were  excluded  from 
the  attention.  Those  who  are  strangers  to  the 
vicissitudes  of  savage  life,  and  who  take  their 
meals,  however  homely,  at  stated  intervals,  will  not 
comprehend  the  condition  of  mind  which  induced 
the  unfortunate  liunter  to  sell  his  birth-right  for  a 
mess  of  pottage  ;  but  the  more  familiar  case,  in 
which  not  only  birth-right,  but  morals,  rank,  and 
reputation  are  exchanged  at  the  command  of  pas- 
sion, and  a  world  is  sacrificed  for  a  Cleopatra,  will 
illustrate  it  to  the  dullest  apprehensions. 

The  multiplicity  of  permanent  impressions  are 
unfavourable  to  memory,  by  exciting  too  numer- 
ous associations.     Hence  it  becomes  a  point  of 
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prudence  to  know  what  ideas  should  be  streogth- 
ened  by  repetitions  ;  and  to  neglect  such  links  of 
association  as  are  no  longer  useful  in  the  education 
of  the  mind.  Thus,  when  languages  have  become 
familiar,  therecurrence  of  the  rules  of  grammar,  by 
which  they  were  acquired,  would  interfere  with 
the  business  of  composition. 

Various  artificial  methods  have  been  imagined 
for  improving  the  memory.     Among  the  ancients, 
before  the  invention  of  written  characters,  metrical 
arrangement  was,  with  this  view,  made  the  ve- 
hicle of  public  instruction ;   and  the  bard  was  at 
once  the  law-giver,  the  priest,  and  the  physician 
of  the  people.     Early  in  the  history  of  the  arts, 
traces  may  be  discovered  of  arbitrary  systems  of 
arrangement  adopted  by  orators  in  their  harangues, 
for  the  preservation  of  order  and  concatenation  of 
ai^ument.     These  consisted  chiefly  in  the  assign- 
ment of  the  heads  of  discpurse  to  certain  visible 
objects  in  the  place  of  assembly  ;  a  practice  from 
which  has  descended  to  us  the  familiar  phrase  of 
common  placing.     Different  attempts  have  been 
made  to  extend  this  system,  and  to  give  it  the  form 
and  substance  of  a  science.     But  experi^oce  hi» 
abundantly  proved,  that  for  the  purposes  of  perma- 
nent use,  such  contrivances  are  totally  inadequate; 
and  in  every  respect  inferior  to  that  which  nature 
has  employed  for  the  same  purpose.     The  natural 
ground  work  of  memory  lies  in  the  importance  and 
interest  of  the  facts  to  be  retained,  the  clearness  of 
the  original  impressions,  and  their  arrangement  in 


SSS  MENTAL  PHENOMENA. 

the  series  of  their  several  connections.  A  good  me- 
thod of  teaching  isthebesthelp  to  memory,  by  pre- 
senting facts  in  their  proper  order,  and  tracing,  with 
a  steady  hand,  their  discrepancies  and  agreements. 
A  memory  thus  founded  is  not  only  a  machine 
readily  thrown  into  action,  but  in  its  application 
necessarily  leads  to  new  and  unexpected  combi- 
nations :  while  a  recollection  founded  upon  arbi- 
trary associations,  (however  artfully  put  together,) 
can  produce  nothing  beyond  the  naked  facts  in  a 
state  of  unprofitable  and  uninteresting  insulation. 
In  addition  to  this  inconvenience,  arbitrary  associ- 
ations become  liable  to  be  mistaken  for  real  con- 
nections;  and  the  natural  and  artificial  memory, 
thus  mixed  together,  must  produce  the  most  mon- 
strous and  extravagant  absurdities.* 

The  suggestions  which  constitute  memory,  like 
those  of  sensitive  impressions,  are  not  equally 
excitable  at  all  times.  Violent  exercise,  strong 
passions,  whatever  hurries  forward  the  ideas  with 
an  excessive  rapidity,  enfeebles  their  associations. 
The  gentle  stimulation  of  the  circulating  system, 
•which  is  procured  by  a  moderate  use  of  wine^ 
quickens  the  memory,  in  common  with  the  other 
intellectual  movements.     Epilepsy,  apoplexy,  and 


*  Thus,  in  Von  Feinagle^s  mnemonical  system  the  idea  of 
Julius  Csesar  is  recalled  by  the  association  of  a  Jew,  It  would 
be  scarcely  possible  fbr  a  child,  to  whom  these  notions  are  thus 
presented,  to  livmd  confounding  the  Roman  dictator  with  a  vender 
of  old  dothes. 
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such  diseases  as  injure  the '  structure  of  the  braioi 
produce  sudden  and  extraordinary  changes  in  the 
connections  of  ideas.  The  memory  of  some  ideas 
maybe  totally  obliterated  by  a  fit  of  apoplexy; 
i¥hile  others  remain  fixed  and  permanent  in  the 
intellect.  Learned  persons,  under  these  circum- 
stances, have  been  known  to  lose  the  use  of  their 
yerhacular  dialect,  and  yet  retain  a  perfect  recol- 
lection of  the  Latin  and  Greek  ;  which  they  have 
spoken,  on  recovery  from  the  fit,  to  the  astonish- 
ment of  their  servants  and  attendants.*  Some- 
times the  memory  fails  with  respect  to  particular 
objects:  persons  are  forgotten,  or  the  names  of 
things,  in  the  most  copimon  use,  escape  the  recol- 
lection.. During  delirium  the.  increased  mobility 
of  the  cerebral  tissue  revives  associations  which 
had  long  been  deemed  lost.  Recollections  of  the 
early  childhood  are  renewed ;  and  the  subjects  of 
hallucination  are  often  those  which  for  years  had 
ceased  to  occupy  the  mind. 

The  ideas  which  external  objects  are  capable  of 
exciting,  are  not  all  adequate  to  determine  mus- 
cular actions.  They  do  not  always  develope  the 
relations  subsisting  between  the  object  and  the 
percipient ;  other  associate  movements,  therefore, 

■  I   ■»!   I     ■■ Mil     ■" '■"  *■  .,    I      .    ■  

*  Bishop  Watson  quotes  a  singular  instance  of  this  sort  in  the 
person  of  his  father,  who  was  afflicted  with  palsy : — "  I  have 
heard  him,"  says  the  bishop,  "  ask  twenty  times  in  a  day,  what 
is  the  name, of  the  lad  that  is  at  college,  (my  elder  brother^)  and 
yet  be  was  al)Ie  to  repeat,  without  a  blunder,  hundreds  of  lines 
out  of  classic  authors.*'— £isAop  Watson's  Li/e. 
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intervene  between  sensation  and  vaiition.  If  the 
deficiency  of  intelligence  lies  in  the  paucity  of  the 
ideas,  the  animal  is  impelled  to  a  new  and  more 
careful  application  of  the  object  to  his  organs  of 
sense :  he  experiments  upon  it.  If,  on  the  other 
hand,  the  relations  of  the  ideas  to  the  necessities 
of  the  organization  are  not  sufficiently  clear,  he 
examines  and  compares  them  with  the  suggestions 
of  experience:  he  reasons.  The  nature  of  this 
process  remains  to  be  examined. 

The  art  of  reasoning  depends,  in  a  great  measure, 
upon  the  power  of  associating  objects  and  other 
impressions  with  arbitrary  signs.  ,  It  is,  ttierefore, 
more  exquisitely  performed  by  the  gregarious  ani« 
mats  than  the  solitary  species ;  and  infinitely  more 
so  among  men  ;  with  whom  the  organs  of  speech 
have  become  the  instruments  of  the  most  extensive 
combinations  of  symbology. 

The  first  efforts  of  man  in  the  use  of  signs  cod-. 
sists  in  giving  names  to  the  visible  and  tangible 
objects  by  which  he  is  surrounded.  These  ob- 
jects, however,  are  each  of  them  capable  of  ad- 
dressing themselves  to  more  than  one  sense,  and 
of  making  simultaneously  many  impressions  ;  and 
the  next  step  in  the  formation  of  language,  is  to 
give  names  to  such  of  these  separate  sensations 
as  require  discrimination ;  as  well  as  to  the  pro- 
perties  in  which  they  believe  them  to  originate.* 

*  Great  inaccuracy  of  idea  has  arisen  from  the  poverty  of  lan- 
guage in  this  last  particular.  The  same  name  being  com- 
monly affixed  to  the  idea,  and  to  the  cause  by  which  it  is  pro- 
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Objects  and  idea8»  having  amoog  tfaemseives  cer- 
tain points  of  agreeiaent,  are  susceptible,  when 
considered  uoder  these  points  of  view,  of  forming 
groups*  represeotable  by  a  single  sign.  Thus  ideal 
existences  are  formed,  which  receive  names,  and 
rise  one  above  another  in  increasing  complex* 
ity.  The  several  affections  which  pbjects  are 
capable  of  exciting,  require  likewise  to  be  named: 
and  as  very  many  objects  are  capable  of  exciting 
the  same  ideas  and  affections,  the  mind,  referring 
this  capability  to  a  common  cause,  assigns  to  it 
also  a  denomination. 

Without,  however,  further  tracing  the  progress 
of  language,  it  is  sufficient  to  observe,  that  the 
operations  of  mind  are  more  immediately  perform- 
ed by  means  of  the  signs,  than  by  the  objects 
themselves.  All  objects  that  have  received  names, 
however  complex  their  character,  are  regarded  as 
individuals  ;  and  the  nature  of  the  several  compo- 
nent cerebral  movements  they  originate,  does  not 
become  the  subject  of  consciousness,  except  under 
the  pressure  of  particular  necessities. 

In  the  cursory  attention  which  objects  excite, 
when  not  intimately  connected  with  the  prevail- 
ing interest,  the  intellect  takes  but  little  account 
of  each  individual  movement ;  but  when  the  at- 

dttced,  the  two  have  been  much  confounded.  Hence  the  ridicu- 
lous quibble,  that  there  is  no  heat  in  fire«  no  sweetness  in  sugar : 
as  if  the  causes  of  these  sensations  did  not  inhere  ib  the  objects 
which  excite  them. 
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tentioa  is  forcibly  arrested^  all  the  component  ideas 
are  repeated  with  a  clearness  and  precision  that 
renders  each  distinguishable  in  its  torn,  and  capa- 
ble of  renewing  its  specific  associations.  The 
crude  notion  of  the  object  thus  becomes  converted 
into  the  separate  impressions  of  colour^  form» 
substance*  polish,  hardness,*  &c.  &c. ;  and  the 
interest  the  object  has  excited,  may  thus,  perhaps, 
be  transferred  to  some  one  of  its  properties.  Thus, 
in  the  absence  of  a  knife,  the  mind  referring  to  the 
properties,  which  enable  it  to  cut,  might,  by  asso* 
ciation,  be  led  to  other  substances,  in  which  those 
properties  reside ;  and  find  a  ready  resource  in  a 
fragment  of  flint,  or  piece  of  glass.  In  this 
operation,  the  cerebral  movements  which  consti- 
tute the  complex  idea  are  analyzed ;  the  se- 
parate notions  belonging  to  each  property  of  the 
subject  do  not  occur  (as  at  their  original  recep- 
tion) simultaneously  and  confusedly;  but  are  re- 
4>eated  in  series  governed  by  the  other  ideas  with 
which  they  are  brought  into  relation  in  the  pro- 
cess of  reasoning.  The  facility  with  which  this 
process  is  effected,  depends  entirely  upon  the  lan- 
guage ;  for  the  separate  impressions,  unless  asso- 
ciated with  a  name,  are  too  fugacious  and  imper- 
fect to  be  recalled  at  pleasure,  or  to  be  clearly  dis- 
tinguished from  the  rest  of  the  complex  move- 
ment.    This  process  of  analysis  is  adopted  equally 


*  Condillac. 
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with  reflfiect  to  ideas  and  to  their  external  pffoto- 
typiea.  The  aubatanoe  we  term  nitre,  known 
originally  as  H  natural  production,  excited  no 
other  notions  than  those  of  its  sensible  properties, 
colour,  taste,  hardness,  and  the  property  of  in- 
creasing the  ignition  of  combustible  bodies,  &c. 
Sec.  Experiment  afterwards  succeeded  in  disco^ 
vering  its  component  parts,  nitric  acid  and  potash; 
and  these  again  have  been  reduced  to  the  three 
elements  potasium,  nitrogeUy  and  oxygen.  In  a 
similar  manner  our  ideas  of  virtue  are  decomposed 
into  benevolence,  industry,  honesty,  &c.  &c.;  and 
these  again  reduced  by  analysis  to  the  preservation 
.of  the  individual,  and  the  weil*being  of  the  spe- 
cies. 

The  facility  which  language  affords  of  analyzing 
an  idea,  serves  also  for  the  purpose  of  synthesis. 
In  analysis,  the  separate  portions  of  the  same 
complex  notion  are  successively  and  clearly  ex- 
.cit^.  In  synthesis  individual  impressions  of 
different  complex  notions  suggest  each  other^  by 
their  common  connection  with  so^ie  third  idea ; 
so  as  to  produce  new  species,  which  are  purely 
creatures  of  reason.  A  painter,  for  example, 
commences  by  a  deliberate  observation  of  the 
complex  objects  which  a  view  of  nature.presents. 
The  landscape  is  analyzed  into  houses,  water,  sky, 
foliage  ;  and  these  again  are  reduced  to  lines  and 
colours,  light  and  shade,  perspective,  groupings, 
contrasts,  effects,  &c.      From  this  examination, 
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clMr  and  j^eise  ideai  are  formed  of  anf  objtct, 
mhtth  originally  excited  bat  a  confuacd  coindMiiii^ 
tion  of  cerebral  movemeots*  From  the  stock  of 
ideas  thus  aequtred,  the  artist  is  enabled  to  draw 
materials,  which  he  combines  according  to  the 
sifggestions  of  bis  present  intentions ;  Ibrming 
ideal  landscapes^  water  pieces,  forest  scenerjr^ 
streets,  Aeg.  &c.  in  compliance  with  the  varying 
demands  of  his  several  employers :  and  these  ideal 
prototypes  direct  his  muscular  oiOYementa  in  real^- 
iztng  and  embodying  them  upon  the  canvass. 

In  this  proeesSi  which  is  that  of  all  inventors^ 
no  new  movement  is  excited  in  the  brain ;  bat  Che 
order  and  connection  of  existing  impressions  i& 
changed,  by  their  associations  with  a  common 
notion,  with  which  they  have  become  newly  con- 
nected. 

The  objects  of  sensitive  impressions,  especially 
those  which  address  the  eye  and  the  ear,  recur  ss^ 
perpetually,  that  they  become  united  in  series 
infinitely  various ;  and  thus  are  capable  of  mu- 
tually exciting  each  other,  in  endless  combinations. 
Thus  in  sleep,  the  same  primitive  impression^ 
(one,  for  example,  arising  from  indigestion,)  wheti 
it  has  excited  a  visual  idea,  may  proceed  tinrough 
that  idea  to  suggest  an  infhiite  variety  of  horribte 
images  producing  a  different  dream,  in  each  suc- 
cei^sive  sleep  :  and  in  reverie,  in  which  the  ideas 
sttccensively  suggest  each  other,  uncontrol4ed  by 
a  consciousnress  of  end,  the  associatioiis  are  so 


ti^t4<Ais,  <tiat  k  is  impoBstblie  to  fortet  #hat  difec-^ 
lioti  tb^  tfaougUtft  ftoay  take.  In  those  syMhetical 
pM^cesses,  whkh  (brm  parts  of  htunan  specuktioiMi 
tft^  successioQ  of  ideas  is  determined  by  th6  lead- 
lAg  Dotioli  of  end  or  object ;  witft  which  the 
etfcfers  have  a  definite  connection.  Whatever  as- 
fcTociations  may  arise  incohgtoous  with  this  govern- 
ing idea,  are  rejected,  and  become  tiiaprodactive. 
In  general,  however,  the  interest  of  the  subject 
gitnes  so  much  strength  to  the  ideas  connected 
with  it,  that  th^y  exclude  all  others,  and  prevent 
them  from  intruding,  until  a  certain  degree  of 
weariness  commences. 

The  varying  susceptibility  of  individuals,  fcr 
tht^se  sympathetic  associations,  depends  upoti  thp 
relative  force  of  their  organization.  In  some  per- 
sons the  impressions  of  sense  never  excite  cle^ir 
ideas  ;  their  movements,  both  cerebral  and  mus* 
cular,  are  loosely  connected  with  their  correspond- 
ing stpttsations ;  and  they  are  capable  of  few 
efforts,  except  thosfe  which  are  of  immediate  im- 
portance to  life,  and  are  most  nearly  instinctive. 
But  where  this  physical  defect  does  not  exist, 
we  find  the  ideas  in  one  person  suggest  themselves 
most  readily  in  the  order  of  their  iiatufal  occur- 
rence ;  in  others,  according  to  the  relations  of 
causeand effect,  &C.&C.;  in  a  third, according  tothe 
suggestions  of  picturesque  beauty,  or  moral  fitness; 
and  thus  these  persons  have  respectively  a  leaning 
to  memoty,  matfaemivtical  combination,  mechanic 

z  2 
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coDtrivancQ,  or  invention  in  the  ^ne  arts.  These 
differences  seem  to  depend,  in  part  upon  habit, 
and  partly  upon  the  predominance  of  those  ideas 
.which  are  connected  with  prevailing  organic  ten* 
<]enci,es.  Thus  those  who  are  not  used  to  employ 
their  minds,  will  have  their  ideas  most  forcibly 
associated  in  the  natural  order  of  their  original 
reception  ;  they  will  have  good  memories.^ 

Those  who  inhabit  picturesque  countries,^  and 
those  whose  organization  impels  them  to  live 
much  in  the  open  air,  will  probably  be  struck 
with  the  sensible  images  of  nature,  and  delight  to 
describe  them  either  as  poets  or  painters.  Strong 
.and  turbulent  passions  will  beget  a  disposition  for 
.those  combinations,  which  most  directly  influence 
society ;  while  a  mathematical  or^  mechanical 
.genius  belongs  to  a  passive  and  subdued  organiza- 
tion. This  influence  of  the  general  structure 
upon  the  intellect  cannot  be  doubted.  There  are 
few  persons,  in  whom  the  sexual  orgasm  has  not, 
at  some  time,  provoked  a  disposition  for  poetry 
and  imaginative  composition ;  however  averse 
their  general  disposition  may  be  from  such  occu* 
pations.f 


*  Tfaia  condition  is  chiefly  obsenrable  in  women;  and  arnon^ 
pastoial  and  aemi-ciyilized  nations,  where  society  is  but  little 
complicated. 

t  These  general  principles  require  to  be  taken  with  great  ai- 
lowanpe.  Man  is  not  a  machine,  moved  by  a  single  spring; 
and  when  education  and  society  act  upon  him,  it  is  by  no  means 
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When  circumstances  excite  a  tendency  to  in* 
vention  in  individuals,  unqualified  for  the  process; 
if  they  succeed  in  obtaining  any  result,  it  is  by 
the  recurrence  of  ideas  in  the  order  of  their  original 
suggestion.  The  memory  is  taxed,  instead  of  the 
imagination,  and  thus  flat  parodies  upon  esta^ 
blished  models  are  mistaken  for  orginal  inventions. 
This  error  occasionally  misleads  even  the  brightest 
geniuses — ^^  Faded  ideas  float  in  the  fancy,  like 
half  f«>re;otten  dreams  ;  and  imagination  in  its 
fullest  enjoyments,  becomes  suspicious  of  its 
offspring,  and  doubts  whether  it  has  created,  or 
adopted/**  To  this  cause  must  be  attributed  the 
multitude  of  unmeaning  centos  in  poetry  and 
music,  of  revivals  of  obsolete  combinations  in 
knechanics,  and  of  common -places  and  truisms 
in  essays  and  the  graver  literary  productions,  the 
constant  and  inevitable  characteristics  of  presump- 
tuous mediocrity.  Such  plagiarisms,  whether 
voluntary  or  involuntary,  equally  prove  the  de« 
peodance  of  memory  and  of  invention  upon  the 
common  principle  of  association  ;  the  ease  with 
which  the  two  processes  may  be  mistaken  fully 
evincing  the  identity  of  their  mechanism. 

The  movements,  which  are  excited  by  the  se- 
parate sensitive  impressions  are  necessarily  in- 
volved in  a  vast  variety  of  complex  combinations, 

easy  to  trace  eacb  insalated  fact  to  its  particular  and  immediate 
ca]|8e« 

■         *  Sheridan* 


bjp  wbieb  t^mr  lodm^mJ  force  is  ^imif^isMk  m^j 
w  il  ware,  cenc^Ii^d.  Tbe  iefluence  of  Jsingn^ge 
kigeiy  contributes  to  the  same  effect :  ibv  wb^a 
Qanies  bav^  once  beea  attached  to  cooi-pkx  ideas, 
they  ane  used  like  cou  inters  in  arithmetic;  Ib^'t 
veal  value,  ]i>  tbe  ordinary  processes  of  thought, 
lining  long  unnoticed.  But  when  ideaa,  re* 
fly  connected  witk  tbe  passaonsy  appetites, 
aad  neeessities  of  osgaoisKbtion,  are  nade  ike  ns^ 
ftfyes  to  actioo^  it  becones  important  to  aaeertun 
the  meaning  el  such  terms,  and  to  diseover 
whether  all  the  ideas  belonging  to  tkeoi  bave  tbe 
saOQe  relations  to  the  sublet  ia  consideraticMl ; 
or  whether  they  Hsay  not  impijy'more  or  leas 
IftsAr  at  firal  sight  ia  supposed. 

hk  a  state  of  nature,  the  art  of  reasomng  wonU 
be  coofiiied  within  very  nairow  Uoiits.  The  tern 
ideas  of  the  savage  turn,  almost  exclusively  upon 
•ttftfeoti  of  ptfioiasy  importance,  and  their  vahie 
i»  at  once  ftU  from  their  nearness  in  inteoeat^ 
But  tbe  invemioii,  of  language,  by  muitiplyuig 
idsas,  has  embaprassed  the  inteUeot  with  its^  oi«i» 
i^icbes.  Tbe  introdnctiott  of  compkX'  tensi% 
more  especial^  has  readeised  the>  frequee^t  es^ 
aiBiiMrtiio&  of  tbe  ideas  as  object  of,  proMiog 
necessity ;  fon  iis  tho  varbua  combinations,  i«t# 
whisb  thMe  termf^  enter^  they  do  net  aljv^y^aiee^ 
present  the  same  precise  ideas ;  but  sometimes 
one,  and  sometimes  another  of  their  compoffeJD.t 
notions  takes  the  lea/dL  ift  the  intellect  ^  the  mind, 
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fadW^Mr,  deMiv^  by  tbe  identify  0f  the  ^ign, 
i§  not  always  cemcioas  of  the  variatioti  in  the 
thittg  aignifted* 

Another  frequent  source  of  errov  lies  in  the 
terma  which  ataad  for  clasaea  of  ideas,  and  wbieh 
eaunot  equally  represent  all  the  MVeral  individMla 
with  the  same  accuracy :  atid  when*  two  eom^ 
Tpien  terms  include  many  common  idea^,  they  ure 
fif^  to  be  mutually  mistaken,  and  to  be  consi« 
dered  as  synonymous.  Amongst  these,  and  other 
similar  involutions  of  ideas,  it  becomes  nof  t}n« 
frequently  a  most  difficult  task  to  extrieate  tbMd 
tfom  the  labyrinth  of  words ;  and  to  assign  fhem 
that  order  and  connecftion  which  belongs  to  their 
prototypes  in  nature ;  of  to  determine  theit  rela- 
tions to  other  ideas,  according  to  the  truth* 

These  difficultfe»  become  still  more  serioua^  in 

the  commu  nidation  of  ideas  between  man  and 

tMft.    The  aoost  familiar  terms  do  nol  represent 

the  same  ideas  in  different  intellects ;   and  t^e 

Mistakea,  which  separated  the  boilders  of  Babel,. 

ars  of   daily  oecurrenee,  in  the  intereoume  of 

aociety.    A  coimmtm  observer,  unaceustomed  CO 

tlie  care  and  tvse  of  a  borse,  would,  for  example* 

attach  to  that  termf  only  a  few  vague  ideas  of  l&e 

ibrm,  habits  and  services  of  the  animal  it  repie^- 

Jients.  A  jockey  entertainid  a  mu'eh  more  extensive 

and  accurate  assemblage  of  notions,  concerhing 

its  points,  perfections  and  powers;  all  which  he 

attaches  to  tbe  term  In  question.    The  painter, 

ignorant  perhaps  on  this  head,  may  havte  much  more 
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precise  id^s  of  the  form  and  beauty  of  the  ani- 
mal, and  the  anatomist  will  possess  notions  of  in- 
ternal  structure,  with  which  mankind  in  geo^rai 
are  wholly  unacquainted.  If  the  signs  of  visible 
objects  convey  such  different  impressions  to  .the 
intellect,  it  is  not  difficult  to  conceive  the  greater 
openings  to  mistake,  which  environ  those  terisiai* 
that  represent  remote,  arbitrary,  and  ideal  combiim- 
tions:  nor  does  the  difficulty  rest  even  hefe : 
for  mankind  are  still  further  led  astray,  by.  the 
perversity  of  those  who  govern  opinion ;  who 
have  found  an  interest  in  associating  in  the  in^ 
teliect  ideas  the  most. remote  and  discordant,. i& 
prder  to  subjugate  the  world,  and  to  hold  society 
in  bondage  jto  false  principles  and  imaginary  e^T 
istences,* 

A  short  experience  is  sufficient  to  teach  the 
animal,  that  ideas,  thus  confusedly  and  falsely 
associated,  afford  motives,  which,  far  from  lead- 
ing to  the  pr^^rvation  of  existence,  tend  directly 
to  its  disturbance  and  dissolution.  The  feeling 
of  uneasiness  which  arisep,  when  the  nature 
and  connection  of  notions  tending  to  action  are 
not  clearly  perceived,  gives  birth  to  a  new 
train  of  cerebral  actions,  during  which  volition 
is  suspended.  Those  complex  ideas,  whose 
bearing    upon   the  subject    is    not    immediately 

*  Among^  these  entes  rationisp  or  rather  delirationis,  are 
Divine  ,right,  lafallihility,  the  jus  turn  scriptutn,  and  virtual  re« 
presentation  of  England,  eum  muUis  oHiSy  the  gods  of  idolatry 
of  the  passing  honr. 
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intelligible,  become  translated  to  new  signs,  in 
order  more  accurately  to  ascertain  their  ralue; 
or  Ihey  are  compared  with  other  ideas,  and 
their  mutual  relations  examined ;  while  as* 
sociation  recails  similar  conjunctures  that  have 
passed^  that  they  may  afford  indications  for  anti- 
cipating the  consequences  of  future  action.  It 
is  not  till  these,  and  other  similar  processes,  have 
presented  all  the  known  relations  of  the  contin- 
gency to  the  intellect,  and  satisfied  the  mind  as 
to  the  tendency  of  the  impulses,  thot  a  volition 
is  formed,  and  the  motives  followed  by  their  pro- 
porliosate  contractions.  The  movements,  which 
thus  intervene,  between  external  stimulation  and 
the  consequent  volition,  arise  immediately  out  of 
the  organization,  and  are  no  less  necessary  results 
.of  the  circumstances,  than  those  which  are  deemed 
instinctive.  In  instinctive  efforts  there  exists  but 
one  congruous  mode  of  action  ;  the  motive  is  single, 
and  unbalanced  ;  but  in  cases  of  deliberation,  the 
motives  are  various,  and  act  in  contrary  directions. 
In  each  instance,  therefore,  the  phenomena  are 
proper  to  the  circumstances  ;  and  action  or  pause 
follow  proportionately  to  their  respective  causes. 

In  enrly  life,  before  experience  has  suggested 
ideas  ot  consequences  and  of  caution,  mankind 
are  obliged  to  act  precipitately  upon  the  first  con- 
fused notions  they  received  from  without ;  but 
when  ideas  of  danger  and  of  difficulty  become 
firmly  fixed  in  the  mind,  they  associate  them- 


selves  With  every  iia^eaeion,  «a€l  form  in  tlmtn- 
Mlve»  a  motive  to  oppose  to  all  otbers^;  and  thus 
kteak  down  the  immediate  eo&oectioB  between 
aensatioQand  volitioD. 

'  When  the  teodenctes  of  an  impirlse  do  jiot 
immediately  arise  in.  the  intellect,  from  the  idea 
liy  vikich  it  is  auggestedt,  the  senntion  of  doqbt 
snd  diffieuUy^  which  easues^  exalls  the  vivacity 
of  those  ideas,  and  new  associations^  of  a  more 
lemofe  character,  ensue*  The  discrepancies  aod 
agreemeats  of  the  ccdfttendhig  motives  witli  the 
ifrtereats  of  the  iadividoal,  become  moredeariy 
Ml,  and  their  retetive  va4ne  being  thus  asceN 
taiaed^  the  intelleet  is  said  to  have  perfei med  an 
act  of  j.udgm«Ql.  la  this  process,  no  new  move- 
mett^  are  excited  in  the  organ,  but  the  ideas, 
jpteseftt  in  the  intellect,  are  successively  repeated ; 
till  a  distinct  consciousness  is  obtained  of  eaeh, 
and  of  its  coooecik>n  with  the  eonjonctmre  oiMker 
iavesAigatiOiu  The  simple  seasitive  motiooaase 
tisiis  merely  released  from  some  associatiooa,  aad 
Teunited  in  o4,hefs,  by  the  iitatramentality  of 
iangnage  ;  by  which  the  relations  of  the  two 
terais  of  the  prbpositibn  are  more  precisely  aa» 
eerlai4QKed. 

Mo0l  fce^n^ntly  «he  terms  by  wbieh  two  ideas 
are  represented,  do*  not  suggest  all  the  notions 
requisftfe  for  thns  comparison ;  and  it  becomes 
necessary  to^  compare  them  vrtth  some  third  no- 
tion present  m  the  intelteet,  in  or der  ^  awaken 


tbe  donoaat  associatioa  by  whwh  tUty  are  coa^ 
aected.  Thus  in  tb«  propositicHH  "  I»  Pet«r  tfa* 
natural   aubj  'o  texBitu 

Peter,  and  k  Ujttic  a»> 

aociaiioD  of  ifficjeni^ 

precise  to  d  lut  wbw 

tUe  term  su  are  DMt.< 

tuelly  compi  sot  part* ; 

that  is,  wbe  ,  aubjact, 

and  king,  are  suecessively  repeated,  aod  tb«  cooi- 
poneKt  simple  ideaa  inticDetely  felt,  a.  sew  traia 
of  aiMociatiea»coiiimertcCB,  ia  which  the  ootioill 
of  the  origin  and  biatoiy  of  Fetes  take  the  l«a& 
Ift  tJUA  way  aie  generated  three  ptopositicjos  :; 

All  peisons  born  wiibtn  the  king's  dominionB  are  bu  lubjectt. 
Peter  was  born  wilbin  ihe  king's  domiQion*. 
Peter  IE  Ibe  king's  sobjecl. 

By  the  developement  of  the  ideas  iavolved  in 
the  term  subject,  ibe  idea&of  birth,  Sec.  attached 
to.  Peter,  »nd  which  were  notauggesled  |^  the  re- 
petjtioB  of  his  Bane,  are  elicited ;  and  as  the  rela* 
tioa  of  Peter  to  the  kjog  i&  coataiBed  in  these 
idaast  that  which  was  at  fiiat  obscure  bacomes.  iiu 
stautly  evideot. 

B^  a  siiailer  process.,  wh«  two  notives  excite 
to  eppoeite  volitions,  and  their  respective  vHlue  is 
not  peBcaptible,  a^  as  intuitive  glaace^  th«  uaea^r 
ftnafttiettef  •Awibti«dMOs»«  igMbitical  process, 
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ia  which  the  dictates  of  experience  are  combined 
and  applied  to  the  case  at  issue.  If  the  action  A 
should  be  «  may  suggest  a 

positives  ersonai  advantage 

that  may  id  a  disadvantage 

equal  to  3,  he  action  B  ensue, 

experieno  mceY,  involving 

an  ad  van  ti  aptageofj.     All 

these  ideas  were  involved  in  the  notions  forming 
the  impulses  to  A  and  to  B ;  but  they  were  not 
separately  excitable  except  through  the  associa- 
tions-springing  out  of  the  hypothesis  X  and  Y', 
and  their  subsequent  analysis  and  comparison 
with  each  other.  Until,  therefore,  these  several  ce- 
rebral movements  took  place,  the  balance  between 
the  opposing  motives  could  not  be  adjusted  so  as 
to  determine  a  volition ;  and  they  were  necessary 
links  in  the  chain  connecting  sensation  with  ac- 
tion. 

in  the  few  cases  in  which  the  ideas  are  inti- 
mately connected  with  especial  functions,  the  rea- 
soning processes  are  conducted  independently  of 
language ;  the  impressions  being  strong  enough  to 
excite  all  the  necessary  associations.  Rut  the 
very  limited  extent  to  which  the  operation  can  be 
so  carried,  without  the  assistance  of  this  instru- 
inent,  is  alone  perceptible  in  the  animal  tribes, 
whose  reasonings,  as  exhibited  in  their  actions, 
though  wonderfully  accurate,  are  confined  to  the 
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simplest,  clearest^  and  most  frequently  repeated 
impressions. 

The  extension  of  reason  in  man  is  therefore 
more  justly  attributable  to  the  perfection  of  the 
human  organ  of  speech,  and  to  the  strength  of  his 
social  sympathies,  than  to  the  mere  deveiopement 
of  the  cerebral  organ.  This  proposition  becomes 
at  once  manifest  by  the  close  connection  which 
subsists  between  the  reasoning  powers  of  particu- 
lar nations,  and  the  perfection  of  their  dialects.* 
In  those  nations  which  speak  a  highly  polished 
language,  very  ordinary  abilities  suflSce  for  the 
production  of  detailed  and  elaborate  investiga- 
tions ;  whereas  among  a  people  of  rude  speech, 
the  brightest  genius  and  the  happiest  combina- 
tions of  circumstance  scarcely  suffice  for  arriving 
at  simple  and  easy  deductions.  The  influence  of 
language  on  intellect  is  still  further  inarked  in  the 
peculiar  direction  it  gives  to  national  talent.  The 
Italian  language,  which  abounds  in  harmony,  and 
falls  almost  spontaneously  into  verse,  has  forcibly 
determined  the  genius  of  Italy  to  poetic  composi- 
tion. In  a  similar  manner,  the  plastic  fl<^xihility 
of  the  Greek  tongue  carried  the  nation  which 
spoke  it  irresistibly  to  dialectic  subtlety ;  and 
it  impresses  even  in  the  present  day  acuteness 
and  brilliancy  of  character  upon  a  people,  whom 


*  Ths  clown  and  the  philosopher  have  the  same  orgranization ; 
but  thejrdiffer  in  the  extent  of  their  vocabulary. 


every  oihct  mtmX  t^ause  ebmphres  to  bttitalize  and 
enfeeble.*  For  though,  in  the  first  instance,  the 
iDtellecturi  nccesshies  of  crery  nation  give  pecu- 
Ikr  character  to  its  language,  yet  that  character 
once  fomied,  it  infltiences  to  ttie  end  of  time  the 
geniiss  of  the  sobseqtient  generations. 

The  operation  of  reason  falling  thirs  principally 
OB  lafigtiage,  and  affecting  only  the  arrangement 
of  ideM)  it  has  no  power  to  control  or  modify  the 
force  trf  primitive  imptessiotis.  If  two  opposing 
passions  tontend  for  the  possession  of  the  will, 
reason,  by  developing  the  ideas,  must,  on  the  con- 
trary, give  strength  to  that  passion  which  is  already 
dominant,  -and  hurry  the  individual  in  the  direc- 
tion  of  his  rutitag  propensity.  The  motives  which 
oppose  the  master  passion  are  but  feebly  felt,  while 
those  which  coincide  with  it  act  with  dispropor- 
tionate <bree»  Hefice  reason,  which,  by  opposing 
otfe  tendency  to  another,  is  so  potent  against  occa- 
si<Mal  eapHees,  is  totaHy  unequal  to  make  perma- 
nent changes  in  the  character.  Upon  this  truth 
depends  the  force  of  the  trite  aphorism,  that  phi- 
losophy  renders  a  man  firm  on  the  subject  of  the 
past  and  the  future,  but  feeble  in  all  that  respects 
the  present.     *'  Vn  tamr  faible^^*  as  Voltaire  has 


■^**«w*ttiMMift«Ma«. 


*  Ifi  tbU  point,  tad  in  the  i»slted  aotioiM  of  virtue  aad  of  li*- 
berty  entertained  by  the  Greek  writers,  depends  the  value  of 
the  language  as  a  branch  of  education*  The  study  of  Greek  has 
had  a  dccklf d  intkienee  an  the  Eogltsli  literature^  aad  thence 
upon  the  langnagt  and  peopk. 
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ju0l)y  obMTwd)  ^^  ]Hui  Bubsister  uvtc  -un  t9prk 
forU  car  on  peut  pmser  forUmenif  €t  agitfaibU* 
ment.*'  Tiie  inteHect  can  apf>reci«te  the  relalioiift 
of  things  to  €tch  other,  and  to  humttt  nature  itt 
gtnemi,  hot  their  impressions  on  the  individuai 
9irefeii  and  n^t  untitrH^od.  There  exists  within^ 
a  leaning,  a  bias  of  the  organisation,  which  strikeis^ 
the  balance  between  conflicting  impulses,  not  ac« 
cording  to  general  principles,  but  in  agreement 
with  its  own  peculiar  disposition  ;  and  thus  a  very 
wise  di8CU9si<M»  frequently  terminates  in  the  worst 
possible  resolution. 

This  secret  is  fully  possessed  by  dramatic  au^ 
thors  in  all  ages.  The  great  theatrical  struggle 
between  lore  and  duty,  which  forms  the  basis  of 
tragedy,  is  preserved  through  four  acts,  byinces* 
sant  reasonings  on  the  relations  and  conseqne'nces 
of  each  mode  of  action  ;  but  in  the  fifth  act  love 
is  always  triumphant.  That  intimate  acquaintance 
with  the  human  heart,  which  constitutes  so  large 
a  part  of  dramatic  geniu$,  leads  the  tragic  poet 
inevitably  to  this  conclusion.  In  postponing  \ove 
to  any  other  motive,  the  hero  is  at  once  convicted, 
either  of  constitutional  coldness  destructive  of  in- 
terest, or  of  subservience  to  some  other  passion  kes 
dramatic  in  its  nature.  He  becomes  either  whining 
and  insignrficant,  or  he  ceases  to  be  a  lover,  in 
order  to  becoitie  a  courtier,  a  statesman,  or  a  ge- 
neral. An  instinctive  ieeling  in  the  author  and  in 
the  audience  revolts  from  the  possible  residence  of 


352  MBNTAL   PHJENOMANA* 

a  cool,  calculatiQg  prudencet  in  a  bosom  firmly 
possessed  by  a  genuine  passion. 

This  independence  of  the  affections  on  reason 
forms  the  physiological  basis  of  the  fact,  that  too 
much  research  in  style,  too  much  expence  of  wit» 
is  destructive  of  warmth  in  works  of  imagination. 
^'  La  recherche  d*  esprit  c'esi  r obstacle  le  plus  in- 
supportable  d  la  puissance  d^imouvoir.*  There 
is  no  road  to  the  heart  through  the  head ;  the 
imagination  may  be  excited  by  concetti^  or  the  ear 
flattered  by  harmonious  diction  ;  but  these  agents 
produce  no  reaction  of  the  organization.  On  the 
contrary,  simplicity  and  even  rudeness  of  expres- 
sion, by  conveying  an  idea  of  an  hurried  emotion, 
may  please,  in  defiance  of  Q%BtlKBrptS^ent  and 
violated  taste.  ,» >j^<  ^ 

For  conducting  the  reasu^c^nin^  process,  a  certain 
d^ree  of  distinctness  is  necessary  in  the  cerebral 
movements;  each  impression  requires  such  a  per- 
manence as  is  sufficient  that  cognizance  may. be 
taken  of  its  several  constituent  parts.  In  the  de- 
lirium of  fever,  of  insanity,  and  of  intoxication, 
the  increased  excitability  of  the  brain  prevents 
this  fixation  of  the  ideas.  The  suggestions  of  as- 
.sociation  take  place  too  rapidly  for  clear  perception ; 
impression  follows  impression,  and  idea  succeeds 
to  idea,  without  allowing  their  mutual  relations 
to  govern  the  order  of  their  succession.     A  strong 


*  Madame  De  Stael. 
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and  painful  impression  of  light  will  thus  incfuce 
the  ideas  of  fire,  of  hell,  of  battle,  of  violence,  and 
other  causes  of  suffering,  without  any  reference  to 
their  other  more  immediate  connections. 

In  early  life  the  vivacity  of  the  sensitive  impres* 
sions,  and  the  sensibility  of  the  living  tissues  to 
stimulation,  produce,  in  a  lower  degree,  similar 
effects.     The  youth,  anxious  to  enjoy,  has  little 
capability  of  reflection  ;  while  the  nvobility  of  his 
frame  hurries  on  the  reaction  of  volition  before  the 
reasoning  process  can  take  place.     In  old  age,  on 
the  contrary,   there  is  an  inaptitivde  to  change, 
which  gives  increased   pertinacity  to  the  ideas. 
New  impressions  are  difficultly  and  imperfectly 
received,   while  old  and  habitual  notions   dwell 
upon  the  intellect ;  and  .^us  a  physical  cause  is 
added  to  the  moral  incitements  to  caution  and  dis- 
trust, which  result  from  experience.     It  is  need- 
less to  add  that  peculiarity  of  temperament  may 
c^irry  the  instability  of  childhood  through  life,  or 
induce  a  premature  fixity  and  unlovely  coldness  in 
the  season  of  youth. 

To  recapitulate  the  facts  dispersed  through  the 
preceding  pages : — The  animal  has  no  power  of 
choosing  the  impressions  it  shall  receive,  or  what 
iassociations  those  impressions  shall  excite.  The 
senses  being  awake,  are  modified  peremptorily  by 
the  impulses  to  which  they  are  exposed,  and  the 
previous  character  of  the  intellect.  The  series  in 
which  associations  shall  proceed  depends  upon 

A    A 
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the  relative  strength  of  the  several  ideas,  and  their 
connection  with  the  leading  idea,  which  interests 
the  individual.  Combination,  analysis,  and  ratio- 
cination cannot,  therefore,  take  place  indepen* 
dantly  of  motive.  The  strength  of  an  idea  depends 
upon  the  force  of  its  impression,  which  arises  out  of 
the  perfection  of  the  sensitive  and  perceptive  func- 
tions, the  strength  of  the  stimulus,  its  relations  to 
the  natural  or  artificial  passions,  and  to  the  orgasm 
of  particular  viscera ; — in  one  word,  in  the  near- 
ness of  its  connection  with  the  instinct  of  self-pres- 
Servation.  This  preservation  being  the  end  which 
connects  the  relative  with  the  nutritive  functions^ 
the  consciousness  of  utility,  object,  and  conse- 
quence, becomes  intimately  connected  with  the 
itiscrutablesomething  which  is  tended  perceptiba: 
and  in  proportion  as  the  connection  between  ex- 
ternal objects  and  the  percipient  is  loose,  the  im- 
pressions and  ideas  they  excite  lose  the  p<^ver  of 
influencing  the  cerebral  organ  with  that  strength 
and  permanence  which  constitute  attention. 

The  animal  has  no  internal  power  of  altering  the 
force  of  its  organization :  it  has  no  dominion  over 
external  objects,  to  regulate  the  force  of  their  imp 
pression:  neither  is  it  capable  of  modifying  the 
functional  balance  of  the  viscera,  whose  develope- 
ment  and  orgasm  regulate  the  pleasurable  or  pain- 
ful impetus  of  peculiar  impressions.  The  ideas 
which  flow  from  impressions  commenced  in  these 
viscera,  (indepeiidant  of  external  excitement,)  are 
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whoUy  Ofganie,  and  both  by  momlists  and  jiUfists 
are  confetisedly  exempted  from  moral  or  penal  con- 
sequence. 

Imagination,  attention,  volition,  analysis,  i^i^en- 
tiOQ,  judgment,  &€.  are  not  separate  faculties  resi- 
dent in  appropriate  organs;  but  the  result  of  definite, 
associate  movements,  necessitated  by  the  impulses) 
and  governed  by  consciousness.  They  cannot, 
therefore,  otherwise  influence  muscular  reaction 
than  according  to  the  nature  of  the  external  sti- 
muli applied  to  the  organization  and  to  the  pecu- 
liar.condition  of  that  organization  at  the  moment 
of  their  application. 

It  follows,  therefore,  that  the  cerebral  ojgan  }s 
not  capable  of  commencing  those  movements 
which  constitute  ideas  by  a  spontaneous  action, 
independent  of  motive  ;*  and  consequently  tbsit  it 
has  no  inherent  power  of  determining  muscular 
movements  unconnected  with  ap  ^xtern'al  cause. 
In  one  word,  it  is  a  material  organ,  like  all  other 
animal  viscera,  and  is  obedient  to  the  same  neces- 
sities. 
The  brain  being  confessedly  the  organ  of  thought, 

*  Under  great  vascular  excitement,  the  cerebral  organ,  like 
jolber  ti88V£s,  nay  be  carriisd  to  sn^h  a  degree  of;  noobility  as  to 
re^^t  habitttal  motions  without  cpngrupos  external  causes*  But 
exclusively  of  this  being  a  diseased  phenomenon,  it  is  to  be  re« 
membered  that  the  motive  force  resides  in  the  stimuli,  acting  on 
the  nutritive  functions.  Such 'movements  are  not,  therefore,  in 
any  ieaseapontaneous. 

A  A  3 
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the  relative  strength  of  the  several  ideas,  and  their 
connection  with  the  leading  idea,  which  interests 
the  individual.  Combination,  analysis,  and  ratio- 
cination cannot,  therefore,  take  place  indepen- 
dantly  of  motive.  The  strength  of  an  idea  depends 
upon  the  force  of  its  impression,  which  arises  out  of 
the  perfection  of  the  sensitive  and  perceptive  func- 
tions, the  strength  of  the  stimulus,  its  relations  to 
the  natural  or  artificial  passions,  and  to  the  orgasm 
of  particular  viscera ; — in  one  word,  in  the  near- 
ness of  its  connection  with  the  instinct  of  self-pre^ 
servation.  This  preservation  being  the  end  which 
connects  the  relative  with  the  nutritive  functions, 
the  consciousness  of  utility,  object,  and  conse- 
quence, becomes  intimately  connected  with  the 
inscrutable  something  which  is  ternoed  perception: 
and  in  proportion  as  the  connection  between  ex- 
ternal objects  and  the  percipient  is  loose^  the  im* 
pressions  and  ideas  they  excite  lose  the  power  of 
influencing  the  cerebral  organ  with  that  strength 
and  permanence  which  constitute  attention. 

The  animal  has  no  internal  power  of  altering^  the 
force  of  its  organization :  it  has  no  dominion  over 
external  objects,  to  regulate  the  force  of  their  inij- 
pression:  neither  is  it  capable  of  modifying  the 
functional  balance  of  the  viscera,  whose  develope- 
ment  and  orgasm  regulate  the  pleasurable  or  pain- 
ful impetus  of  peculiar  impressions.  The  ideas 
which  flow  from  impressions  commenced  in  these 
viscera,  (independant  of  external  excitement,)  are 
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which,  ia  so  many  other  particulars,  has  impeded 
the  march  of  philosophy,  has  here  also  operated  to 
drive  the  most  acute  reasohers  into  palpable  ab- 
surdities. Among  the  most  extraordinary  of  these 
must  be  placed  the  self. contradicted  hypothesis, 
that  man  alone  is  capable  of  sensation  ;  and  that 
the  other  animated  species  are  mere  combinations 
of  machinery  ;  maintained  in  action  by  a  perpetual 
miracle  ;  and  exhibiting  the  outward  signs  of  sen* 
sation,  for  the  sole  purpose  of  nurturing  the  com- 
passionate feelings  of  mankind  towards  each  other* 
This  error,  however  seemingly  absurd,  is  founded 
upon  the  most  commonly  received  notions  on  the 
subject,  when  pushed  to  their  extreme  conse- 
quences ;  and  of  the  many  persons  who  would 
ridicule  the  notions  of  Malbranche  and  of'Kir« 
wan,^  there  are  few  who  would  not  deny  that  ani- 
mals are  capable  of  reason,  or  are  in  any  degree 
conscious  of  the  ends  which  are  to  ensue  from  their 

r 

actions. 

That  animals  feel,  we  believe  on  the  same  evi- 
dence, which  evinces  the  sensibility  of  our  own 
species ;  the  testimony,  namely,  of  external  signs. 
That  they  havje  meogiory  and  imagination  is  abun- 

*  Mr.  Kirwan,  the  late  celebrated  chemist  and  philosopher  of 
Ireland,  is  said  to  have  maintained  this  extraordinary  doctrine  in 
'despair  of  otherwise  reconciling  the  phenomena  of  the  moral  world 
to  bis  ideas  of  the  Creator.  A  melancholy  instance  of  the  danger 
of  applying  oar  reasoning  powers,  howeyer  energetic,  to  qaestiona 
totally  abstracted  front  the  evidence  of  the  senses. 
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daDtly  proved:*  and  many  of  their  actions  leave, 
but  little  doubt  as  to  their  exercising  a  judgment 
upon  those  ideas;  which  are  clearly  impressed  upon 
their  intellects. 

But  if  their  expressions  of  feeling  and  ihtit 
actions  bear  a  general  resemblance  to  those  of  man, 
the  substance  of  their  cerebral  tissue  is  perfectly 
alike.  The  organs  of  the  several  species,  di£Fering 
ofaly  as  to  their  developement  and  mechanical  ar- 
rangements. The  organs  of  sense,  likewise,  bear 
a  general  analogy  in  all  the  animal  species ;  the 
nature  of  their  impressions  must  therefore  be  ge- 
nerally alike;  and  the  cerebral  movements  they 
excite  must  consequently  be  similar ;  since  the 
same  tissues  uniformly  act  in  the  same  way  on 
the  appliration  of  similar  stimuli. 

From  these  considerations  there  can  scarcely 
remain  a  doubt  that  the  differences  observable 
in  the  intellectual  capacities  of  healthy  animals, 
lie  in  the  number  and  clearness  of  their  impres- 
sions, rather  than  in  the  reflex  movements  which 
they  excite  in  the  cerebral  system. 

Of  all  the  organs  of  sense  the  touch  is  that  by 
'which  the  most  numerous  and  varied  impressions 
are  received,  andVhich  alSbrds  tbe  most  extensive 
knowledge  of  the  properties  of  external  nature. 
The  mental  capacity  of  animals   is .  accordingly 

**  The  dreaming  of  dogs  Airnishes  a  familiar  instance  of  this 
▼eriljr. 
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found  to  vary  in  a  very  near  proportion  to  the 
greateror  less  developement  of  this  organ.^.  Hoofed 
animals,  in  which  the  nerves  usually  appropriated 
to  the  touch,  are  inclosed  in  a  casing  of  horn,  are 
emteriB  paribus,  more  dull  and  obtuse,  than  the 
species  whose  toes  are  divided,  and  covered  with 
a  thinner  cuticle.  Those  animals,  also,  whici) 
have  collar  bones,  derive  considerable  intellectual 
advantage  from  the  facility  with  which  they  can 
apply  their  feet  to  objects,  and  thus  obtain  more 
accurate  ideas  of  their  tangible  properties*  The 
elephant  possesses  the  sense  of  touch  in  high  per* 
Cection  ;  and  thctugh  its  brain  is  very  small  in  pro* 
portion  to  the  bulk  of  its  whole  body,  the  aniaial 
is  infinitely  more  acute  and  intelligent  than  those 
$pecies  to  which  it  is,  in  general  structure,  the 
most  nearly  allied. 

Carnivorous  animals  derive  very  clear  ideas  from 
tbe  organ  of  smell,  which  is  largely  developed  to 
enable  them  to  pursue  their  prey.  A  dog  in  fol- 
Jowing  Jiis  master  by  the  scent,  will,  on  arriving  at 
the  junction  of  two  roads,  take  the  second  with« 
aut  examination,  if  the  first  does  not  afford  the  re- 


f  **  Si  la  nature,  an  liea  de  mains,  et  de  doigts  fleziblaa, 
««t  termini  noa  poignets  par  an  pied  de  cb^val,  qui  doute,  que 
1^8  homines,  sans  arts,  si^ps  habitations,  sans  defense  >contre  lea 
snimsux,  tout  occup^s  dn  soin  de  pourvoir  k  leur  Qourriture,  «t 
d*6?i(er  lea  b^tea  f^roces,  ne  fussent  encore  erranta  dana  let 
for^ta,  comma  dea  troupeanx  fugitifa  ?" 

Hthttim  di  resprit,  p.  2. 
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quisite  indications ;  thus  acting  from  a  combination 
of  ideas,  amounting  almost  to  a  perfect  syJlogism. 

The  gregarious  animals,  though  infinitely  in- 
ferior to  man,  in  their  system  of  symbology,  com- 
municate to  each  other  a  multitude. of  impres- 
sions. By  these  means  they*  are  enabled  to  edu- 
cate their  young,  and  they  thus  arrive  at  a  degree 
of  intelligence,  much  above  that  of  the  solitary 
animals  ;  even  of  those,  of  an  higher  cerebral  orga* 
nidation.  The  tactics  of  migrating  birds  afford 
an  obvious  example  of  this  truth.  The  ingenuity 
and  acute  intelligence  of  the  monkey  tribes  are  re- 
ferable to  the  same  cause  :  and  the  architectural 
skill  of  the  beavers  must  likewise  rest  on  a  similar 
basis;  since  the  solitary  beavers,  though  appa- 
rently organized  like  those  which  live  in  society, 
possess  no  share  of  this  singular  ingenuity.  . 

Different  species  of  animals,  domesticated  un- 
der the  same  rpof,  will  likewise  learn  from  each 
other,  many  of  their  peculiar  habits.  Cats  ac- 
quire the  medical  use  of  the  (Bgrotia  canina  from 
dogs,  with  whom  its  employment  is  an  instinc* 
tive  propensity;  and  dogs  in  return  sometimes 
4earn  from  the  feline  tribe  to  cleanse  their  face, 
Jby  the  application  of  the  fore  paw  ;  to  which 
their  organization  does  not  naturally  lend  them. 
The  education,  which  gregarious  animals  acquire 
in  a  free  condition,  is  liable  to  be  lost,  by  the 
domesticated  individuals.  The  horses  of  Tartary, 
and  the  wild  boar,  are  much  more  intelligent  than 
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tiie  reclaimed  breeds,  which  are  protected  by  man^ 
and  exempted  from  the  cares  of  self-preservation. 

The  influence  of  the  organs  of  sense  on  the  in- 
tellect is  still  more  plainly  demonstrable  in  tlK 
insect  tribes,  whose  powers  of  volition  must  be 
founded  in  perceptions,  commensurate  with  their 
very  extr nsive  latitude  of  motion.  Many  of  these 
animals  use  their  fore  legs  as  hands ;  and  their 
antennae  constitute  an  organ  of  touch,  of  great 
apparent  accuracy,  and  of  constant  application ; 
while  on  the  other  hand,  their  brain  consists  of  a 
very  small  and  inconsiderable  ganglion,  very  nearly 
the  same  as  that  which  presides  over  the  move* 
ments  of  the  worms. 

From  these  considerations,  it  is  obvious,  that 
little  de(>end'(ince  can  be  placed  upon  those  esti- 
mates of  intellectual  capacity,  which  are  founded 
solely  on  the  mensuration  of  the  brain  ;  though 
perhaps,  when  a  due  allowance  for  other  causes  baa 
been  made,  the  size  and  developement  of  this 
oiigan,  may  afford  indications  approximating  to-^ 
wards  the  truth. 

The  proportion  of  the  cranium  to  the  face  hat 
been  taken  as  a  criterion  for  determining  the  deve- 
lopement of  the  brain;  and  the  relative  size  of 
these  parts  has  been  sought  in  the  facial  angle ; 
formed  by  the  intersection  of  two  lines,  the  one 
drawn  along  the  floor  of  the  nostrils,  and  the  other 
•passing  from  the  convexity  of  thie  brow,  over  the 
puter  margin  of  the  sockets  of  the  teeth.    The 
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natser  these  lines  approaeh  to  the  formation,  of  a 
right  angle,  the  greater  (it  is  supposed)  is  the 
poopoitioo  of  the  cranium  to  the  face.  According 
tethe  tables  constructed  on  this  principle,  the 
&€ial  angle  of  the  European  is  85^  that  of  the 
African  negro  only  70S  and  that  of  the  ourang 
ontaiig  67^.  The  fallacy  of  the  test  cannot  be 
rendered  more  evident,  than  by  the  disparity  of 
athese  conclusions.  However  low  the  European, 
in.  his  pride  aud  avarice,  may  choose  to  estimate 
his  African  bcother,^  there  ean  be  no  doubt  that 
the  intellectual  difference  between  the  two  varieties 
^s  much  less  than  that,  which  separates  the  man 
and  the  monkey.  Yet  the  numerical  degradation, 
lodjca^ted  hy  the  facia]  angle,  is  in  the  first  case, 
seventeen  degrees,  and  in  the  second  only  three. 
The  dog,  4;he  ram,  the  hare,  and  the  lower  sp^ies 
of  baboons,  have  th^  setme  facial  angle  of  30°. 

The  celebratedphysiologist,  Sommering,  adopted 
another  method,  whose  results  he  imagined  to 
^quadrate  more  accurately  with  the  intellectual  ph^e- 
nomena.  According  to  his  view  of  the  subject, 
Abe  brain  may  be  cposidered  as  a  eombijnation  of 
two  parts.  ^^  That  which  is  immediately  cgq. 
Dected  with  the  sensorial  extremities  of  the  nerves, 
which  receives  thejr  impressioits,  and  is  therefore 
devoted  to  the  purposes  of  animal  existence,  and 
Ihat  portioo  which  may  be  considered  as  conncjct- 
iDg  the  functions  of  the  nerves  with  the  iaculties 
of  the  niod  ?"^^Th«ifi  divided,  the  brain  must  be 
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considered  as  coostttutiag  two  essentially  dis- 
tinct organs  ;  that  oF  sensation  and  that  of  re0ea-* 
tion  :  and  the  intellect  is  supposed  to  be  extea* 
sive,  in  proportion  as  the  latter  predominates  over 
the  former.  This  proposition,  which  is  purely  theo^ 
retical,  is  not  only  gratuitous,  but  is  contradicted  by 
all  that  is  really  known  of  the  phenomena  of  mind. 
A  more  reasonable  ground  of  conjecture  is 
found  in  the  proportion  which  the  nerves  of  sense 
bear  to  those  of  volition  ;  of  which  a  rough  egtti* 
mate  may  be  for^ied  from  the  sice  of  the ybrdwMM 
magnum,  (or  great  orifice^  through  which  the 
brain  and  spinal  marrow  communicatee)  when  comr 
pared  with  the  cranium.  The  size  of  the  nerves 
of  volition  depends  upon  the  mass  and  the  mo* 
bility  of  the  muscles  which  they  animate.  If 
these  organs  be  -large,  the  relative  importance  of 
the  spinal  marrow  is  increased  ;  and  it  beco(mM 
more  cai>able  of  deriving  from  the  cerebral  centre, 
and  disturbing  its  movements.  It  is  an  universal 
and  a  notorious  fact,  that  great  bodily  strength 
and  agility  are  rarely  compatible  with  mental 
acuteness.  The  athletes  of  antiquity  were  uiM* 
furmly  ridiculed  for  the  slowness  of  their  intel- 
lect :  repose  of  body;  no  less  than  freedom  firofn 
^ssion,  being  deemed  necessary  to  the  successfol 
pursuit  of  literary  or  philosophic  investigations. 

'  The  relative  capacity  of  individuals  of  the  sam^ 
species  affords  a  subject,  upon  whi(^h  there  sub- 
sists much  difference  of  opinkm.    The  verity, 
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SO  happily  developed  by  Locke,  of  the  external 
origin. of  ideas,  involves,  as  a  consequence,  the  pro- 
position, that  the  mind  at  birth  is  a  tabula  rasa. 
Upon  this  supposition,  metaphysicians  have  been 
induced  to  consider  the  brain  as  equally  suscep- 
tjble  of  all  impressions,  and  to  refer  the  different 
mental  peculiarities  observable  in  individuals  to 
education,  laws,  custonjs,  religion,  &c.  &c.  &c. 

Other  reasoners,  forcibly  stricken  by  the  marked 
differences  observable  in  Jthe  intellectual  charac- 
teristics of  the  natives  of  tropical  and  of  polar 
r^ions,  have  hastily  qoncluded,  that  jclimate  is  the 
proximate  cause  of  mental  idiosyncrasy.  The  influ- 
ence of  climate  iipon  the  physical  frame,  belongs  to 
another  pldce;  it  is  sufficient  at  present  to  observe, 
that  as  it  acts  generally  upon  all  the  tissues,  its 
operation  upon  the  intellect  must  be  regarded 
both  as  it  acta  directly  upon  the  sensorial  power, 
and  indirectly  through  the  necessities,  the  appe- 
-tites,  and  the  external  stimulation  of  the  other 

organs. 

It  is  not,  however,  in  examining  the  intellect 
tual  peculiarities  of  nations,  that  the  influence  of 
the  cerebraLorganization  can  be  appreciated  ;  the 
differences  observable  between  individuals  placed 
in  the  same  circumstances  of  climate,  government, 
&c.  afford  more  immediate  and  satisfactory  data 
for  the  investigation.  .  The  great  majority  of  me- 
taphysicians, unacquainted  with  physiology,  but 
.iptimately  versed  in  the  abstract  speculation?  gf 
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the  philosophers  of  Greece  and  the  school  theo-^ 
logiabs,  are  inclined  to  believe  that  accident  and 
education  contribute  principally  to  the  formation 
of  intellectual  temperaments,  and  to  create  th^ 
aptitude  which  different  persons  exhibit,  for  dif- 
ferent pursuits. 

With  respect  to  general  capacity,  or  genius^ 
every  physiological  fact  and  analogy  leads  to  the 
eiBtablishment   of  fundamental  differences  of  or- 
ganization, distinguishing  the  different  individuals 
of  the  human  race.     The  structural  excellence  and 
functional  force  of  all  other  organs  vary  not  only  in 
the  several  temperaments,  but  in  every  individual. 
No  two  stomachs  digest  precisely  alike,  and  no 
two  hearts  beat  with  the  same  force,*  frequency, 
and  steadiness.     It  is  therefore  reasonable  to  con- 
clude, that  the  cerebral  tissue  also  admits  of  simi- 
lar variations.   The  birth  of  ideots  alone  establishes 
this  fact ;   nor  can  it  be   availably  argued,   that 
these  persons  are  the  victims  of  disease  ;  and  that 
our  reasonings  should  be  founded  on}y  on  perfect 
organizations.     For  perfection  is  an  abstract  no- 
tion,  drawn  from  general  observations,  in  which 
the  merits  of  each  separate  instance  are  combined 
in    an    ideal   constitution,    which   has    no   real 
prototype  in  natnre.     There  is,  in  all  individuals, 
a  preponderance  of  some  viscus,  which  gives  it 
a  lead  in  the  organization,  and  stamps  a  pecu- 
liarity in  the  harmonized  action  of  the  whole : 
and  the  tempered  temperament,  in  which  every 
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ovgan  18  exactly  balanced  by  the  others^  is  a  pure 
creature  of  the  imagination.  The  asaumption  of 
perfection,  in  the  cerebral  constitution  of  ordinary 
individuals,  is,  therefore,  a  petMo  principii. 

The  existence  of  innate  differences  of  capacity, 
dependent  upon  organization,  is   rendered  inoie 
probable  by  those  peculiarities  of  cerebral  action, 
which  arise  out  of  the  morbid  conditions  of  the 
organ.     A  tendency  towards  water  in  the  brain  is 
usually  accompanied  by  a  premature  devetopement 
both  of  feeling  and  thought ;    which  confers  an 
additional  interest  on  the  individual,  that  aggra* 
▼ates  the  grief  and  disappointment  attendant  on 
his  death*      Certain  nervous  diseases   develope 
temporary  talent,  which  disappears  again  with  the 
subsidence  of  the  malady ;  a  fact  well  known  to 
quacks  aikl  impostors,  who,  as  apostles  of  de* 
moniacal     possession,    mesmerism,    and    similar 
absurdities,  have  exaggerated  it  into  the  demon- 
stration of  acquiremetiiSj  never  obtained  by  the 
QSual  routeof  study  and  learning.* 

"  w    ^*i»»^fi»Tif— >»>i      J I       1 1     I I    I  ■  ^  I         «        III 

♦  A  French  priest,  arguing  with  an  esprit  fort  of  the  lower 
class  of  society,  insisted  upon  demoniacal  possession,  and  in- 
stanced a  peasant  of  his  own  acquaintance,  who  by  means  of  a 
deri),  which  entered  into  his  body,  was  enabled  to  speak  Greek. 
.Itie  Btuidy  dispntanC  only  replied,  that,  haying  read  Homer  in 
the  triuiBlatioD,  be  longed  for  such  a  dsmon  te  assist  him  in  ua- 
derstanding  the  original.  The  world  has  lately  been  favoured  with 
H  specimen  of  the  inspiration  of  mesmerism ;  and  it  must  be 
confessed  that  it  is  by  no  means  so  beautiful  a  dream  as  Homer*8 
Iliad.— See  La  Prima  Musa  Clioy  translated  by  G.' Baldwin. 
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Thus  far,  however,  the  question  bts  been  only 
considered  as  it  respects  general  capacity.     With 
respect  to  idiosyncrasy  of  talent,  or  its  applicability 
to  peculiar  subjects,  it  may  be  observed,  in  the 
firat  place,  that  if  the  memory,  judgment,  and 
im^ination  be  not  distinct  faculties,  but,  as  stated 
in  the  preceding  pages,  modes  only  of  associatioDi 
all  differences  dependent  upon  the  relative  ex:^ 
cellence  of  these  operations  must  be,  to  a  great 
d^free,  acquired,  and  not  innate.    Some  variations^ 
as  has  already  been  explained,  arise  in  the  predis* 
position  to  these  ditferent  modes  of  action,  firom 
the  intensity  of  sensorial  power,  and  the  general 
rapidity  of  function.    The  exaltation  of  sensibility, 
and  the  quickness  of  reaction   peculiar  to  youth, 
are   unfavourable  to   those   comparative  associate 
tions  which    constitute   judgment ;    and   where 
this    peculiarity    of   temperament    predominates 
through  life,  the  individual  would  necessarily  be 
better  organized  for  a  poet,  than  for  a  mathemati- 
cian.    Thus,  though  almost  all  educated  persons 
have  attempted  poetic  composition  in  their  youth, 
it  is  never  pursued  in  mature  life  but  by  personp 
of  a  genuine  poetic  temperament,  and  by  those 
who  are  driven  to  practise  it,  invito  Minerva,  by 
idleness,   necessity,  or  the   imitative  propensity. 
A  more  equable  and  temperate  flow  of  blood,  and 
a  less  active  vitality,  on  the  other  hand,  are  favour- 
able to  the  exercise  €yf  judgment  and  mcpnory. 
Persons  thus  physically  framed,  are  adapted  to 


56ft  MBKTAL    PHKNOMENAV 

succeed  in  critidisoi,  mecbatiic  invention,  matbe^ 
matics,  &c. ;  and  are  with  difficulty  lashed  up  to  the 
enthusiasm  necessary  for  poetry  and  the  fine  arts^ 

Some  peculiarities  of  talent  are  evidently  de-* 
pendent -upon  the  organization  of  the  instruments 
of  sense.  A  finely  organized  ear,  with  a  moderate 
intellectual  capacity,  will  produce  a  musical  ge- 
nius, whose  ideas  upon  other  subjects  may  be 
insusceptible  of  useful  application.  This  com- 
bination is  far  ^from  uncommon  ;  and  its  character 
is  exalted  by  a  deficient  intellectual  culture^  pro- 
ceeding from  the  necessarily  intense  application 
to  the  musical  art,  and  by  the  dissipation  incidental 
to  its  practice.* 

Such  an  organization  of  the  eye  as  renders  it 
susceptible  of  exciting  intense  pleasure^  through 
its  peculiar  impressions  may,  in  the  same  mannef, 
lead  to  the  cultivation  of  painting  and  sculpture. 

From  this  view  of  the  subject  it  may  be  con- 
dudedy  that  genius,  whatever  may  be  its  calibre, 
is  usually  determined  to  its  definite  application 
by  secondary  causes.  The  force  with  which  ob- 
jects strike  upon  the  senses,  and  thence  upon  the 
intellect,  is  obviously  different  in  different  indivi- 


♦  Whether  the  peculiarity,  here  intended,  rests  in  the  cere- 
bral extremity  of  the  nerves  of  sense,  as  maintained  by  Gal^  and 
Spurzheim,  or  in  their  external  terminations,  is  no  part  of  the 
present  ioquiry.  facts  are  as  yet  wanting  to  depide  the  qiiey- 
tion. 
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duals.  And  those  objects,  which  are  the  most 
iinpressive,  will  give  a  decided  '  leaning  to  intel- 
lectual exertion^  The  inherent  appetency  for 
pleasurable  sensation  conspires  to  the  same  end  ; 
a  physical  incapacity  fo,r  some  pursuits,  forcing 
the  indiridual  to  seek  amusement  in  others.     But 

ft 

above  all  things  education,  habit,  the  accidental 
concurrence  of  unappreciable  circumstances,  con- 
spire to  give  an  early  bent  to  the  disposition,  and 
to  favour  the  formation  and  establishment  of  pe- 
culiar associations.      When  these  circumstances 
coincide  with  a  happy  organization  of  the  brain, 
and  with  individual  peculiarity  of  temperament, 
they  produce  those  irresistible  propensities  to  ac- 
tion which  accompany  the  happiest  exertions  of 
human  intellect.     When,  on  the  contrary,  these 
several  ingredients  of  excellence  are  opposed,  ca- 
pabilities lie  neglected  and    uncultured ;  ail   the 
exertions  being  unaccompanied  by  pleasure,  and 
counteracted  by  other  incitements,  they  are  sel- 
dom crowned  with  signal  success. 

In  reviewing  mankind,  as  divided  into  classes 
according  to  their  intellectual  endowments,  it  is  not 
difficult  to  assign  the  causes  which  have  conspired 
in  the  production  of  each.  The  born  ideot,  who 
forms  the  lowest  degree  in  the  intellectual  scale, 
obviously  derives  his  mental  infirmity  solely  from 
organization.  His  disproportionately  small  brain 
and  distorted  cranium  afford  tangible  and  visible 
evidence  of  the  fact.     In  the  dolt  or  fool,  these 

B  JB 
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external  characteristics  subsist  in  a  smaller  degree/ 
but  are  still  open  ^to  observation.     The  mass  of 
inankind  afford  less  certain  and  precise  indications 
of  configuration  to  lead  to  corresponding  peculiari- 
ties of  mental  condition.     In  them  the  influences 
of  education  and  moral  causes  is  more  predomi- 
nant.    With  talents  of  more  general  applicability, 
they  are  less  capable  of  specific  excellence  than 
the  iudividuals  of  higher  organization,  and  they 
are  therefore  more  dependant  upon  circumstance. 
The  habitual  exercise  of  their  faculties  in  peculiar 
directions  may  give,  however,  an  accuracy  to  their 
processes,  which  may  be  mistaken  for  genius.  In- 
dividuals of  but  moderate  talents  are  thus  enabled 
to  figure  in  the  world  by  mere  imitation,  and  to 
become   learned   moralists,   jurists,    theologians, 
and  commentators ;  to  go  through  the  ceremonies 
of  professional  life  with  an  imposing  gravity  and 
regularity,  and  to  run  round  the  mill-horse  circle 
of  routine  with  a  scrupulous  precision.    Strong 
passions,  by  giving  concentration  to  labour,  and  by 
fixing  the  mind  intensely  upon  its  objects,  willde- 
velopea  greater  appearance  oftalent,  and  supply  th6 
place  of  original  genius.     The  passion  of  love  has  a 
marked  influence  upon  the  intellect,  and  often 
dispels  an  inertness  and  slowness  of  understand- 
ing, when  other  motives  fail  to  rouse  the  animal 
to  volition.     The  poetic  character  of  Cymon  is  but 
an  exaggeration  of  phenomena  of  daily  occurrence. 
The  man  of  genius,  who  is  calculated  to  lead  for- 
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wafd  kis  species  in  the  career  of  improvement,  is 
marked  by  a  very  peculiar  coiyfiguratioti  of  the 
head,  which  possesses  id  a  high  d^ree  that  con- 
formity to  our  instinctive  feelings^  which  is  termed 
hemiijf.  The  brain,  without  being  dispropor- 
tionate,  is  fully  developed,  expanding  the  cra^ 
nium,  forming  a  considerable  convexity  of  the  oc- 
ciput, and  elevating  the  forehead,  so  as  to  render 
the  facial  angle  nearly  a  right  angle.  In  indivi- 
duals thus  formed,  the  cerebral  movements  are 
strong,  clear,  and  definite,  and  associate  themselves 
with  freedom  and  facility.  The  minutest  dif- 
fereneea  of  impressions  are  felt  and  acknowledged ; 
by  which  the  judgments  become  accurate,  at  the 
same  time  that  the  imaginative  associations  are 
active  and  ]^ompt. 

An  organization,  in  which  the  associated 
movements  are  quickened  by  genera]  irritability, 
but.  in  which  the  ideas*  are  not  precise,  and  the 
judgments  therefore  inaccurate,  is  very  common. 
The  disproportion  it  exhibits,  between  its  re- 
aotions  and  their  inciting  causes,  constitutes 
eccentricity.  This  bastard  species  of  talent  M 
aoeompanied  by  capricious  feelings,  irregular 
habits,  and  unprofitable  exertions.  It  form$  a 
constitution  well  worthy  of  commiseration ;  a 
bu^rden  to  itself,  afid  often  unserviceable  to  the 
community.  It  is  almost  useless  here  to  cite  as 
example^  •  the  names  of  Savage,  Dermody,  and 
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ChattertOD,  of  Barry  and  Girton,  the  paiatera,  and 
above  all,  of  the  splendid  hypochondriac  Jean 
Jaquea  Rousseau. 

Another  variety  of  mental  condition,  which  has 
generally  been  acknowledged  to  depend  upon  or- 
gani2ation,  is  that  which  is  marked  by  an  heredi- 
tary tendency  to  insanity.  This  organization  is 
characterized  by  physiognomic  signs ;  a  full  protu- 
berant eye,  some  disproportion  of  shape  in  the  cra- 
nium, to  which  may  be  added  the  symptoms  of 
inordinate  detcarmination  of  blood  to  the  head. 

The  confirmed  maniac,  who  form$  the  last  link 
in  the  intellectual  scale,  experiences  a  marked  al- 
teration in  the  visible  structure  and  texture  of  the 
cerebral  organ,  which  demonstrates  clearly  thede- 
pendance  of  the  intellectual  functions  on  these 
particulars. 

Upon  these  grotiitds  the  universality  of  genius 
may  be  reasonably  disputed  ;  and  the  instances  of 
encyclopaedic  excellence,  which  have  in  various 
ages  been  quoted,  form  no  objection  to  its  deniaL 
The  pretensions  of  a  Picus  Mirandola,  or  an  admi- 
rable Creichton,  have  few  claims  on  credibility. 
They  were  made  in  an  age  of  comparative  barba- 
rity, when  a  trifling  degree  of  attainment  was  sufi- 
icieot  to  excite  admiration.  IF  similar  pretensions 
were  advanced  in  the  present  state  of  knowledge, 
they  would  be  of  no  avail,  but  to  cover  the  claimant 
with  ridicule;  expansion  of  surface  having  become 
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ail  infallible  token  of  a  corresponding  want  of  pro* 
fundtty. 

In  intellect,  therefore,  as  in  body,  man  is  alto- 
gether peculiar,  personal,  and  individual.  General 
rules  may  be  drawn,  and  abstract  ideal  combina- 
tions formed  as  a  standard  of  comparison  ;  but 
from  this  standard  each  individual,  more  or  less, 
widely  differs ;  from  this  perfection  every  one, 
more  or  less  extensively,  deviates — 

-^Nemb  vitiis  sine  Ducitur ;  optimut  ille  est 


Qai  Binimit  orgetor. 


In  the  summary  view  which  has  been  offered 
in  these  pages  of  the  vital  phenomena,  inquiry  has 
stopped  short  at  the  two  general  facts  of  sensation 
and  contraction  ;  which,  in  the  present  state  of 
knowledge,  form  the  natural  boundaries  of  phy- 
siological science,  and  are  not  improbably  the  ne 
plui  ulira  of  philosophical  investigation. 

Ardent  imaginations  are  not,  however,  content 
to  rest  satisfied  with  this  explanation.  The  phe- 
nomena  of  organic  existence,  not  being  manifest 
in  the  constituent  atoms  of  the  masses,  but  de- 
pending upon  arrangement  and  combination,  they 
cannot  be  traced  to  the  properties  of  the  elemen- 
tary particles.    There  is  consequently  room  to 
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suspect  the  possible  intervention  of  an  ulikliown 
element,  to  whose  properties  these  inexplicable 
appearances  iio  the  compound  may  be  rcrferred* 

It  is  not,  however,  from  ailments  thus  phile* 
sophical,  that  the  various  theories  of  life  faUve 
arisen,  which  in  all  ages  have  disfigured  physiolo-' 
gical  science,  but  from  a  more  Universal  error  tbtt 
has  equally  infected  all  general  reason ifigs  oil  na^ 
ture. 

Mankind,  conscious  of  a  power  within  them- 
selves of  effecting  certain  changes  in  the  matter 
by  which  they  are  surrounded,  in  which  the  mate- 
rials of  their  operation  appear  purely  passive,  they 
are  almost  instinctively  led  to  attribute  the  great 
phenomena  of  nature,  which  they  cannot  otherwise 
explain,  to  the  agency  of  beings,  like  themselves, 
sentient,  but  powerful  in  proportion  to  the  more 
extensive  sphere  of  their  activity. 

The  infancy  of  natural  science,  in  all  nations^ 
has  been  accompanied  by  a  belief  in  a  multitude 
of  supernatural  existences.  £very  woodi  Jake, 
and  river  has  had  its  appropriate  divinity;  kud 
the  jarring  of  the  elements  was  the  war  of  the 
Gods. 

The  immediate  comiequence  of  this  view  of 
nature  was  the  doetrifle^  that  the  visible  and  las* 
gible  species  owe  their  forms  and  properties  lO  the 
interference  of  such  intelligences,  aad  that  the 
n^ter  of  which  they  are  formed  is^of  itself  iaerti 
motiOQless^  attd  inc^^le«  The  progteas  c^kn^w^ 
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ledge  has,  lodeedt  successively  dethroned  these 
supernatural  agents,  and  gradually  reduced  the  pbe-* 
nomena  of  nature^  within  her  own  dominion.  But 
the  original  notion  of  the  inertness  of  matter  had 
taken  too  firm  an  hold  of  the  mind  to  be  easily 
shaken ;  and  the  intelligent,  impassioned  prin- 
ciples of  motion  have  been  merely  exchanged  for 
others  of  a  more  undefined  character,  equally  ex- 
trinsic to  the  masses  they  influence,  equally  in- 
scfutaUe,  and,  it  may  be  added,  equally  Muintelli- 
gible. 

^*  In  rerum  natura/'  says  Cicero,  borrowing 
fippm  the  Greek  philosophy,  ^*  duo  quaer^nda 
sunt;  umim,  quae  materia  sit,  ex  qua  res  effi- 
ciatur ;  alteram  quae  vi4  sit  quaequidque  effi- 
ciat.-^  The<  consequence  of  this  vicious  mode 
of  ciNisidering  the  subject  (for  whatever  may  be 
the  fact,  matter  and  its  movements  are  the  sole 
objects  in  relation  with  the  human  organi- 
zation,f  the  sole  subjects  of  human  know- 
ledge) was  the  invention  of  still  subtiler  hypothe- 
tical agents,  concerning  which  negations  alone 
can  be  safely  predicated,  and  which  cannot  be 


*  De  finibiM. 
t  It »  pbytioloficaUy  as  well  aa  pfailologically  trna,  that  to 
think  is  (as  Toaka  baa  aaaerted)  ta  ba  affected  by  thioga,  to  be 
things  wbick  liteialiy  raiidera  the  so  called  deponent  Latin 
▼effb  <«  fmr.'*  Of  thia  obsdeta  ftrm  of  the  English  verb,  *<  me 
thiid^tb/*  and  *'  bm  thinka^"  atiU  remaiB  to  bear  eytdenca  to 
the  tnith  of  the  position. 
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coDceired  in  action  without  incessant  contradic-^ 
tions  and  confusion  of  ideas.*  Under  this  bias, 
existences  were  divided  into  two  classes,  materilil 
and  spiritual ;  and  notwithstanding  the  perpetual 
necessity  for  endowing  the  latter  class  of  beings 
with  all  the  properties  and  manifestations  of  the 
former  notwithstanding  the  absence  of  all  clear 
notions  on  the  subject,  and  the  utter  incapability 
of  attaching  precise  ideas  to  either  term,  as  opposed 
to  the  other,  mankind  still  continue  to  stickle  for 
the  distinction,  and  what  is  worse  to  make  it  a 
watch-word  for  fanaticism  and  persecution. f 

Under  the  guidance  of  this  philosophy,  a  moving 
force  has  been  sought  to  animate  oi^«nic  beings, 
distinct  from  and  independent  of  their  organiza- 


*  II  ne  peat  y  avoir  que  des  v^rit^  relativet  i  la  maaiira  - 
g£n4ial  de  aentir  de  la  nature  hnmaine ;  et  la  pretension  de  con- 
nattre  Tessence  m^me  dee  chosea  est  une  absurdity  que  la  plus 
16gdre  attention  fait  apercevoir  avec  Evidence.  Cabanisi 

f  To  deny  the  possibility  of  comprehending  existences  which 
have  not  parts  and  dimensions,  that  is  to  say,  the  possibility  of 
understanding  a  contradiction  m  tetmhiUt  is  most  unjustly  sub* 
jected  to  an  imputation  of  impiety.  It  la  not  for  mortals  to  af- 
firm more  of  the  Divinity  than  he  chooses  to  reveal ;  but  it  is 
incumbent  upon  them  to  avoid  such  unmeaning  nonsense  as  must 
necessarily  lead  to  falsehood  and  absurdity.  Those  who  are  not 
aware  of  the  mechanism  of  the  human  mind,  would  be  surprised 
to  find  how  nearly  the  proposition  of  a  Deity  without' parta  and 
dimensions,  approaches  to  absolute  Atheism.  The  question  is 
not  what  the  nature  of  superior  existences  may  be,  but  wbal  Ian*/ 
goage  can  best  convey  to  the  intellect  clear  notions  of  their 
being  and  agency. 
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tioQ,  which,  by  an  abuse  of  language  is  designated 
by  the  term  that  is  alone  employed  with  propriety 
to  represent  the  collected  phenomena  they  exhi- 
bit. Even  at  the  present  day,  *'  life''  is  too  fre- 
quently taken  for  a  substantive  existence,  and  lik« 
the  banum  of  the  schools,  is— 

Ao  Animal 
Made  good  with  stout  polemic  brawl. 

This  metaphysical  distinction   of  matter  and 

spirit  was,  however,   too  subtile  to  be  attained 

without  great  labour  of  thought ;  and  the  insana 

sapientia  of  theory  bad  made  great  strides  before 

It  could  arrive  at  so  perfect  an  abstraction.     The 

early  theogonists  were  clearly  materialists.  Homer's 

gods  were  creatures  of  a  nature  more  re6ned  than 

man,  yet  evidently  subject  to  the  affections  of 

matter.^     The  physicians,  in  their  first  researches 

into  the  causes  of  animation,  fixed  likewise  upon 

objects  which,  though  presenting  an  appearance 

of  inherent  force  and  mobility,  were  still  manifestly 

material.  n»iVfMi,  Vu^n,  the  spiritus,  anima^  Greek 

and  Latin  appellations  for  this  hypothetical  ens^ 

are  all  allusive  to  respiration,  and  coincide  with 

the  Mosaic  expression  of  ^'  the  breath  of  life ;" 

the  immediate  and  urgent  necessity  for  this  func- 
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tion  in  the  higher  animalsy  leading  to  the  notion 
that  the  air  contained,  or  was  itself  the  livii^  prin* 
ciple* 

Hippocrates  considered  caloric  not  only  as 
the  foundation  of  life,  but  as  the  Divinity  itselfi 
intelligent  and  immortal,  the  aurai  simplicis  ignis 
of  Lucretius  and  the  Epicureans.* 

Pythagoras  drew  from  India  the  first  notions  of 
an  individual  soul,  of  its  existence  independent'of 
the  body,  and  of  its  animating  brutes,  as  a  puiiish- 
ment  for  transgressions  committed  in  the  human 
frame.  This  doctrine  was  expanded,  as  it  is  be* 
lieved,  by  Ptato,f  into  that  of  the  immor'talky  of 
the  soul,  in  the  modern  signification  of  the  terms: 
and  thus  a  separation  was  effected  between  ptyco* 
logists  and  physiologists;  since  which,  indeed^, 
they  have  frequently  come  into  collision,  but  have 
rarely  coincided ;  aind  both  by  their  agreements 
and  contradictions,  they  have  uniformly  reiidered 
confusion  worse  confounded.^ 


f  There  was  mneb  doubt  among  tht$  ancients  respecting  tbe 
origin  of  tbis  dogma,  as  Patisamas  has  olMerTsd.    Hendotus  m-^ 

6iro9rar  »?  *aAtiwmr^  t^tv  iiAfwn  "^^t^ffir^  d^i    Athensras 
attribotes  tho  idaat*fionMr« 

X  Ex  diyinonua  «t  hunanoraai  mali  ssaa  adiniaiioae  non  so- 
lum educitur  phitosoplda  j^banttotica,  sad  etiam  religio  :heretica. 

Bacon.  Nov*  Organum* 
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The  Greeks^  hbwever,  in'  the  subtiliaing  spirit 
of  their  philosophy,,  speedily  .discovered  that  one 
soul  was  not  sufficient  for  theological  and  for  phy« 
sidlogical  purposes  ;  and  they  accordingly  distin* 
guished  three  constituents  in  the  human  com- 
|tound,  Sw/M«,  4^^»  ^^^  ^^^^«  ^^6  body,  the  vegeta- 
tive soul,  and  the  divine  intelligence.  A  fourth 
ingredient  was  also  finally  thought  necessary,  ac- 
cording to  the  testimony  of  the  following  verses  :*^ 

•  •    • 

Bis  doo  sunt  bominiy  manes,  caro,  spirit  us,  umbra, 

Qaatuor  ista  loci  bis  duo  suscipiunt. 
T^rre  tegtt  carneib,  tamulom  circumTolat  uttibra, 

(UrcSs  habeC  mases,  spiriias  asira  petit. 

Id  man  four  principles  of  life  we  find. 

Flesh,  spirit,  g^host,  the  immortal  source  of  mind. 

Four  ways  tbey  tend.    The  spirit  mounts  in  air, 

lEAxih  lias  the  flesh,  to  Hades  seals  repair. 

And  f^bosts,  by  looely  tombs,  the  lated  tiaT'ller  scare.* 

The  progress  of  error  in  this  system  of  refine- 
ment is  curious  and  amusing.  The  active  powers 
of  nature  being  once  placed  in  independence  of  the 
masses,  which  are  to  be  moved,  they  were  first 
sought  in  those  bodies  which  exhibit  the  greatest 

*  Lacian,  in  his  dialogue  between  Hercules  and  Diogenes,  dis- 
tinguishes ^x,^  from  ^EtJitfAov.  The  former  answering  to 
manes,  the  latter  to  utabra.  So  also  the  Latins  clistinguished 
betiNreeii  mens  a^  M^iiliiis.  Non  ideib  est  Sieas  et  aaimtts ; 
aliud  etiiia  m  <pid  vifisMift^  altttd  fso  edgftMass. 
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degree  of  mobility,  and  deviate  the  most  widely  in 
their  properties  from  the  grosser  elements.  But 
the  mind,  not  yet  arriving  at  the  IIou  Xtw  of  its  sys- 
tem, pursued  its  abstractions,  till  the  subject  be- 
came too  attenuated  for  the  purposes  of  the  na- 
tural philosopher;  and  theorists  were  compelled 
to  retrace  their  steps,  to  recur  to  the  principles  of 
motion  adopted  by  the  earliest  reasoners,  and  to 
compound  a  material  vegetative  soul  to  animate 
the  mere  organization  ;  without  which  they  found 
they  could  not  proceed. 

This  tripartite  division  has  survived  every  revo- 
lution in  philosophy ;  and  to  the  present  day  oc- 
cupies its  place  in  the  systems  of  nature.  The 
**  spirit  of  animation''  of  Darwin,  the  <'  materia 
vita  diffusa"  of  John  Hunter,  answer  precisely 
to  the  f^x!^  of  antiquity  ;  being  taken  as  the  im- 
mediate cause  of  vital  phenomena.  It  figured, 
likewise,  for  some  time  under  the  denomination  of 
the  nervous  fluid.  Girtanner  supposed  it  identi- 
cal with  oxygen^  and  some  modern  physiologists 
have  found  it  in  electricity  or  galvanism.  Man, 
physiologically  considered,  belongs  to  a  numerous 
class  of  beings,  and  is  moved  on  a  principle  com- 
mon to  alL  The  theological  soul,  therefore,  which 
distinguishes  him  from  other  animals,  is  clearly 
not  concerned  in  the  organic  phenomena.  It  is 
not  necessary  to  the  corporeal  existence  of  the 
being,  and  it  repts  upon  evidence  of  a  very  differ- 
ent  nature.     But  the  doctrine  of  the  regetativf 


MENTAL   PHENOMENA.  381 

sout,  whether  it  bis  taken  as  a  spiritual  essence,  or 
a  more  subtile  species  of  matter,  belongs  wholly 
to  natural  science,  and  must  be  tried  by  the  canons 
of  general  philosophy. 

A  very  little  attention  is  sufi9cient  to  shew,  that 
the  vital  principle,  as  well  as  the  principle  of  gra- 
vitation and  that  of  elective  attraction,  are  merely 
philosophical  creations,  middle  terms  between 
matter  and  spirit,  species  floating  between  exist- 
ence and  nonentity,  abstractions  produced  by  the 
mechanism  of  mind  and  language,  and  resulting 
irom  particular  modes  o£  viewing  the  phenomena  ; 
not  necessary  i^ents,.  of  whose  existence  there  sub- 
sists any  the  slightest  proof. 

Our  notions  of  action  and  passion,  derived  from 
our  own  sensations,  are  manifestly  incorrect. 
Nothing  is  strictly  passive  in  nature.  It  is  by 
making  use  of  the  inherent  properties  of  the  seve- 
ral species  of  matter,  and  not  by  thwarting  or  con- 
trolling them,  that  man  effects  his  operations.  We 
usually  say,  than  an  acid  neutralizes  an  alcali,  that 
water  dissolves  salt,  a  stimulus  excites  a  tissue. 
But  in  these  cases  neither  the  alcali,  salt,  nor  the 
tissue  are  inert.  There  is,  on  the  contrary,  a  mur 
tuality  of  energy :  the  terms  might,  with  perfect 
propriety,  be  changed  ;  and  it  might  be  said,  with 
equal  truth,  that  tlie  alcali  neutralizes  the  acid, 
the  salt  penetrates  the  water,  and  the  tissue  at- 
tracts or  repels  the  stimulus.  It  follows,,  t|)en, 
that  if  a  moving  principle  be  requisite  in  mati^, 
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distifict  from  its  substntice,  sd,  also,  a  poteotiftl 
passive  principle  must  equally  be  necessary  to 
enable  it  to  be  moved.* 

Although  the  human  mind,  through  the  instfu- 
mentality  of  language,  is  capable  of  considering 
motion  abstractedly  from  the  substance  in  which 
it  occurs,  it  cannot  conceive  motion  independently 
of  matter.  So,  likewise,  though  it  can  consider 
the  subject  abstractedly  of  this  or  that  quality,  it 
cannpt  divest  it  of  all  quality.  Substratum,  like 
many  other  metaphysical  terms,  is  a  word  utterly 
unconnected  with  any  positive  idea.  It  represents 
nothing.  From  the  very  mechanism  of  mind, 
therefore,  the  causes  of  motion  cannot  be  other- 
wise conceived,  than  as  inherent  and  indestruc- 
tible, unless  through  the  intervention  of  notions 
purely  fantastical,  and  unsusceptible  of  intelligible 
analysis.'f 

*  WtlKsy  amoBg  the  mo^eros,  airuggie^  bad!  for  tli#  iohereot 
eoaigiet  of  maiAen  «*  Jkip^  qupA  vidgo  tra^iior,  mtt^nam  4  fiA 
c«9  aatarales  cpotl^t,  esK^  loar^  passiniiii^  at  nwti%wm  mfxre^ 
nif i  ip  ^aantum  ab  alio  moyetar^  oon  est  verum^  quia  poljus  i 
contra  atomi,  qusB  sublanarium  materi^s  sunt,  plurimaB  adeo  snnt 
actWae  et  auroxivDrof,  nt  nnsquam  din  consistant,  sed  ^  subjecCo 
tmo  ifi  tliiid  pas»m  ipig^rent,  v«l  in  eodem  condfwse,  et  poros  et 
aieaUis  is  ^fuibas  Axpttientor,  aibi  proeo^bal. 

J)e  Anima  firm*  c^p.  (^ 

t  The  ipTention  of  subtile  fluid  pripciples  of  ipotion  \b  but  the 
placing  of  the  elephant  upoi^  the  tortoise*    They  must  be  either 
taken  as  active  species  of  matter,  or  recourse  must  be  had  to  the 
^iritaal  sjrstiitti* 
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perhaps,  altogether  improbable.  But  till  the  reality 
of  such  an  agency  be  proved,  its  admission  upon 
hypothetical  grounds  is  prohibited  by  that  general 
canon  of  reasoning,  ''  frustra  fit  per  plura  quod  fieri 
potest  per  pauciora/' 

But  if  the  adoption  of  a  vital  principle  be  r^arded 
as  essential  to  the  formation  of  any  rational  theory  of 
life,  It  will  still  be  necessary  to  re-model  the  notions 
which  are  attached  to  that  term.  It  must  not  betaken 
as  representing- a  sentient  principle  per  se^  nor  as 
an  individual,  nor  as  even  the  main  cause  of  vital 
phenomena.  Every  element)  which  enters  into 
the  organic  compound,  is  possessed  of  its  own 
indestructible  properties  ;  in  virtue  of  which,  it 
must  contribute  pro  modulo  suo^  to  the  general 
effect.  The  chemical  qualities  of  the  oxygen  and 
hydrogen,  the  physical  properties  of  the  several 
tissues,  in  one  word,  the  attractions  and  repulsions, 
elasticity^  gravitation,  &c.  of  every  particle,  are 
necessary  and  essential  causes,  and  must  be  con- 
sidered as  contributing  equally  with  the  hypothe- 
tical principle  to  the  formation  and  functions  of 
the  entire  machine. 

In  denying,  therefore,  the  necessary  existence 
of  a  v^etative  soul,  and  in  pausing  in  our  re- 
searches, at  the  properties  of  contractility  and  sen- 
sibility, it  is  not  necessary  to  consider  these 
boundaries  as  strictly  impassable..  But  in  attempt- 
ing to  extend  the  limits  of  inquiry,  the  map  must 
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be  tracedf  after  the  diKoveriet  of  a  Columboa ; 
not  covered  with  an  imaginary  Terra  Auttraiisi  or 
fiincied  Atlantis ;  even  though  such  territories 
should  be  vouched  on  the  imposing  authority  of 
another  Plato. 
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« Terique  simile  est,  inter  bod  nndta  auzilia  adrence  vale« 
tudinit,  pleramqne  tamen  earn  bonau  conligi8se»  ob  bonoa  mona, 
qvoa  oeque  desidia  neqaa  loznria  vitlarant.  Siqaidem  hne  dao* 
corpora  priiks  in  6ra»cia,  deinde  apnd  nos,  afBixerant.  Ideoqva 
moltiplez  ista  mediciDa,  oeque  olim,  neque  apod  alias  gentes 
necessaria,  nz  aliqaot  ex  nobis  ad  senectatis  principia  per* 
dncit," 
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THE  doctrines  of  physiology,  in  themselves  a 
subject  of  elevated  curiosity,  receive  their  chief 
practical  value  from  their  -application  to  the  phe- 
nomena of  disease :  and  as  the  physician  derives 
from  them  the  foundations  of  his  reasonings  con* 
cerning  the  cure  of  the  sick,  so  also  may  the  ge-» 
neral  inquirer  deduce  prineiplea  for  ngnlating  the 
conduct  of  the  heatthy. 
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Sickness  and  health  are  conditions  so  often 
contrasted  with  each  other,  that  they  have  ac- 
quired in  the  imagination  a.  sort  of  substantive 
character;  and  are  scarcely  recognized  as  mere 
expressions  of  modality.  Considered  as  things, 
in  their  nature  opposite  and  contradictory,  they 
are  rarely  regarded  as  having  any  common  con- 
nection ;  much  less  as  being  the  results  of  the 
same  general  laws,  as. consequences  of- the  same 
principles  of  action.  There  are,  perhaps,  but  few 
educated  persons,  who  would  fall  into  this  mis- 
take, if  the  question  were  proposed  to  tliem  in  its 
naked  abstraction  ;  but~  there  are  still  fewfer,  who, 
in  the  ordinary  occurrences  of  life,  do  no  act  a?^  if 
guided  by  such  an  error. 

From  the  preceding  review  of  the  structure  and 
functions  of  organized  beings,  it  appears,  that 
their  existence  is  purely  relative ;  and  that  they 
are  momentarily  dependent  for  life  upon  the  eler 
ments  by  which  are  surrounded.  Between  the 
force  of  external  stimulus,  and  that  of  the  internal 
principle  of  reaction,  a  certain  baliince  is  absolutely 
necessary  to  health  ;  and  the  functions  arie  dis- 
turbed, when  impressions  are  made  upon  the 
machine^  in  any  dther  series,  or  degree  of  intensity, 
than  those  which  are.  co-ordinate  with  its  several 
necessities.  Ti>e;principalsourcesof  disease  must 
be  sought,  therefore,  in  those  agents  which  most 
immediately  contribute  to  life  ;  and  the  doctrines 
of  medicine  be  little  more  than  corollaries  from 
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tbose  pdiysiological  facts    which    have   hitherto 
occupied  the  attention  of  the  reader.* 

Diseases,  thus  depending  upon  irregular  stimu* 
lation,  consist  in  a  disturbed  perfbrniance  of  the 
natural  functions ;  and  it  is  obvious  that  each 
tissue,  ^s  it  enjoys  its  own  peculiar  mode  of 
healthy  action,  must  likewise  be  liable  to  its  own 
modifications  of  disorder.  Thus  muscles  are  ex- 
clusively affected  with  convulsions  ;  and  mucous 
membranes  are  the  only  seat  of  a  catarrhs 

The  susceptibility  of  every  oi^gan  for  disease:, 
is  twofold  :  it  may  be  deranged  in  those  actioni;, 
which  constitute  its  specific  functions,  or  becoma 
diseased  through  the  affections  of  its  nutritive 
parenchyma;  by  which- its  organic  structure  is 
altered.  It  is  true  that  the  functions  of  a  part 
are  rarely  disturbed,  without  some  degree  of 
organic  affection  ;  and  that  organic  disease  cannojt 
long  subsist,  without  the  functions  becoming 
ultimately  affected  \  but  particular  diseases  for  the 
most  part  bear  more  decidedly  upon  one  or  other 
of  these  actions  ;  and  thereby  acquire  a  character 
which  it  is  important  to  seize;  since  organic 
diseases  are  in  general  much  less  easily  and  cer^ 
tainly  cured,  than  those  which  fall  principally 
upon  function.  Nothing,  for  example,  is  more 
readily    relieved    than  that   disease  of  the  lungs 

*  **  Tout  moyen  cur^tif  o'a  povr  bat  que  de  rameaer  les  pro- 
pri^tis  vitales,  ftlt^r^es  tU  type  ((tti  lear  est  nature!/* 
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ctUed  a  catarrli,  howerer  tioledt  Aay^  be  tt»  attack ; 
while  no  malady  is  more  certainly  fatal,  than 
tuberaulfllrcoDaumptioii,  which  i&  an.  organic  affec- 
tum of  the  same  vtsctis. 

The  excitendeots  which  cause  di8eii8e»  m^f  bt 
confined  to  the  parts  to  which  the  morbid  stiran* 
lus  is  applied;  or  they  may  extend  to  the  de- 
rangement of  the  whole  system. 

General  diseaaet  may  be  induced  by  cauMs  anlt* 

logons  in  tbeir  operation  to  the  diffusible  stimuli : 

such  are  the  several  febrile  contagions.     They 

may  likewise  originate  in  stimuli  of  intense  enei|^y, 

or  in  applications  made  to  organs,   maitttdining 

.numerous  and  important  sympathies  in  th$  system. 

Inflammations  of  the  brain,  heart,  and  stomach, 

produce  the  most  uniyersal  and  violent  derange- 

menta»  from  their  exalted  vitality  and  pervading 

Jnfiuenee  in   the   general  economy.   Erysipelas, 

which  is  an  inflammatory  affection  of  the  skin, 

produces  dangerous  and  often  fatal  commotion  in 

tlie  constitution,  through  the  sympathies  of  that 

organ  ;  while  phlegmon,  or  common  abscess,  which 

i^  a  similar  affection  of  the  subjacent  cellular  sub- 

.  stance,  requires  to  be  extensive,  or  violent,  in  ord#r 

to  involve  the  system  at  large  in  its  morbid  excite- 
ment. 

r 

Organic  diseases  occasion  in  general  a  less  vio- 
lent derangement  of  the  constitution  than  the 
fu actional  maladies  of  the  same  viscera.  But 
when  the  functions  of  important  organs  are  sus- 
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jpirajed,  or  materially  changed,  the  concatenattoo 
of  actions  being  broken,  the  economy  suffers  a 
disturbance  which  is  altogether  independent  of 
sympathetic  influence.     In  this  way  a   disease  of 

the  liver,  which  excites  little  or  no  febrile  action^ 

• 

may  beconie  the  cause  of  dyspepsia,  of  difficult 
bjeathing,  and  of  dropsy ;  by  disturbing  the  balance 
of  the  nutritive  functions. 
.  Diseases  are  likewise  distinguished  as  acute,  and 
chronic.;  according  to  the  length  of  time  they, con- 
sume in  performing  their  natural  course.  The  ra- 
pidity of  a  disease  should  not  however  be  estimated 
b]f  its  absolute  duration  ;  but  by  a  comparison  with 
the  rapidity  of  the  customary  actions  of  the  part  af- 
fected. Inflammation  in  the  cellular  substance  of 
a  muscle  may  pass  through  all  its  stages  in  a  few 
days  ;  while  in  thatof  a  bone,  it  will  occupy  as  many 
months,  to  arrive  at  its  termination.  Yet  both» 
in  relation  to  the  ordinary  movements  of  the  parts, 
may  be  considered  as  acute  diseases.  The  dis- 
tinction of  acute  and  chronic  malady  would 
therefore  be  more  properly  confined  to  the  diffe- 
rent diseases  of  the  same  tissue. 

It  is  a  general  and  a  necessary  law  of  motion, 
whether  it  result  from  organic  or  from  mechanical 
causes,  that  when  the  consequences  of  accidental 
violence,  are  not  sufiBcient  absolutely  to  arrest 
periodical  and  recurrent  movements,  the  aber- 
rations they  occasion,  are  gradually  diminished, 
^y  the  influence  of  the  permanent  forces  ;  and  the 
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macbioe  ultimately  returns  to  its  priniFitive  and 
regular  action.*  Every  deviation  from  healthy 
excitement  does  not  therefore  induce  diseasiet 
nor  every^  disease  terminate  naturally  in  disso- 
lution. 

Small  accidental  excesses  of  stimulation  arer 
followed  by  a  corresponding  increase  of  action^ 
which  occasions  a  proportionate  exhaustion  of 
vitality.  This  exhaustion  may  perhaps,  in  its 
tiirn,  become  excessive ;  and  a  diminished  action 
be  thus  induced,  which  will  tend  towards  the 
opposite  extreme,  and  accumulate  excitability,  in 
a  trifling  degree  above  par.  An  oscillation  rourid 
the  point  of  healthy  stimulation  will  thus  be  pro- 
duced, which  will  only  subside  after  a  certain 
number  of  librations,  the  excess.becoming  at  each- 
alternation  less  extreme,  till  the  diseased  move- 
ments are  gradually  lost,  in  the  accustomed  diur- 
nal motions  of  the  healthy  organization. 

These  oscillations^  are  frequently  too  trifl^ing 
to  excite  notice,  or  are  indrcated  merely  by  a  slight 
acceleration  in  the  beats  of  the  pulse.  When 
more  violent  they  constitute  fever,  and  become 
the  subject  of  medical  treatment. 

Some  excesses  of  stimulation  are  balanced  by 
countervailing  actions  excited  in  remote  organs  ; 


*  **  Dans  UD«  s^rie  d'^v^nieineus,  indefiniment  prolon^e 
d«8  caused  i^guli^res  et  constantes^  doit  remporter  &  la  longue, 
sur  celies  dte  causes  irr^gali^res/' 

La  Place* 
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the  harmony  and  COTrespondence  in  the  dij^charge 
of  the  nutritive  functions,  affording  a  principle  of 
mutual  compensation.  An  example  wH4  explain 
the  proposition.  If  too  much  nutriment  be  in- 
troduced into  the  system,  it  tends  to  produce  an 
inflammatory  increase  of  action  in  the  constitu- 
tion. The  temporary  acceleration  of  function, 
it  thus  occasions,  hurries  the  blood  in  larger 
quantities  through  the  lungs,  and  the  other  excre.^ 
tory  organs.  By  these  means,  the  superfluous 
matter,  if  not  very  excessive,  is  discharged  from 
the  body,  without  much  inconvenience.  It  is 
by  favouring  this  action,  that  exercise  enables  a 
stout  constitution  to  support  a  certain  degree  of 
excess,  with  comparative  impunity. 

In  some  instances,  the  immediate  consequences 

♦  *  * 

of  diseased  i^xcitement  tend  to  restore  the  part  to 
its  habitual  functions.  The  inflamjoiation  of  mu« 
cous  membranes,  if  not  sufScjently  violent  to 
alter  the  organization,  is  attended  with  an  increase 
of  secretion  from  their  surface,  by  which  the  sen- 
sibility of  the  vascular  tissue  is  gradually  abated, 
ajid  its  actions  brought  back  to  their  healthy 
standard.  In  this  way  the  irritation  induced  by 
pieces  of  the  cloaths,  when  carried  into  the  wounds 
Qoade  by  fire  arras,  causes  the  formation  of 
an  abscess,  by  which  the  offending  cause  is  carried 
to  the  surface  and  discharged.  Upon  these  and 
cither    similar   facts,   physicians    have   built    the 
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the  bannony  and  ccnrespoDdence  in  the  di^chai^e 
of  the  nutritive  functions,  affording  a  principle  of 
mutual  compensation.  An  example  wiH  explain 
the  proposition.  If  too  much  nutriment  be  in- 
troduced into  the  system,  it  tends  to  produce  an 
inflammatory  increase  of  action  in  the  constitu- 
tion. The  temporary  acceleration  of  function, 
it  thus  occasions,  hurries  the  blood  in  larger 
quantities  through  the  lungs,  and  the  other  excre- 
tory organs.  By  these  means,  the  superfluous 
matter,  if  not  very  excessive,  is  discharged  from 
the  body,  without  much  inconvenience.  It  is 
by  faTouring  this  action,  that  exercise  enables  a 
stout  constitution  to  support  a  certain  degree  of 
excess,  with  comparative  impunity. 

In  some  instances,  the  immediate  consequences 
of  diseased  lexcitenient  tend  to  restore  the  part  to 
its  habitual  functions.     The  inflammation  of  mu- 
cous  membranes,  if  not  sufficiently  violent    to 
alter  the  organization,  is  attended  with  an  increa"" 
-  of  secretion  from  their  surface,  by  which  tb«  acii- 
'  sibilityof  the  vascular  tissue  isgtadually  abatod, 
'  a»d  iu  actions   bro 
la  this  t 
fibedoatbs, 
by  fire   ana 
t,  W  which 
--^  to  tU  vcriaee  and 
-  ^^^otba    siniiar  £.cis, 


CHAPTER  VL 


PHENOMENA    OF    DISEASE. 


SICKNESS  and  health  essentially  connected— Each  tissue  has 
its  own  maladies.  Diseases  are  organic  or  functional — General 
or  local— Acute  or  chronic — Vis  medicatriz— Influence  of  habit 
on  disease — Contagious  diseases — Instant  death  /rom  excessive 
siimnl us— Local  morbid  stimuli— -Air  and  diet  the  two  great 
sources  of  morbid  stimulation.  General  observations  on  diet. 
Errors  more  frequent  in  quantity  than  in  quality — Relative  di-> 
gestibility  of  different  articles  of  food — Influence  of  climate  on 
the  diet.  Intervals  of  abstinence  in  different  animals — Preter- 
natural fasts -Fasting  woman  of  Tutbury^— EveFleigen — Liquid 
aliment — Quajatity  of  nourishment  necessary  to  health — Affec* 
tions  of  the  atmosphere.  Oxygenation — Barometrical  condition 
— Hygrometrical  ditto — ^Temperature — Moral  and  physical  effects 
of  climate— Of  sudden  changes  of  temperature.  Regulation  of 
temperature  in  disease— Influence  of  climate  on  disease— Occult 
qualities  of  the  utmosphere — Inlets  to  disease — ^Diseases  follow 
the  organic  balance — Maladies  of  infancy,  puberty,  manhood, 
old  age-— Consequences  of  inflammation  in  th^  different  tissues— > 
Sympathy — Metastasis — Incompatible  diseases — Curative  inten- 
tions—Impediments  to  the  success  of  medicine — Estimate  of  the 
art — Modus  operandi  of  medicines — Blood  letting.  Cathartics- 
Applications  to  the  skin — Nauseating  remedies--  Diffusible  sti- 
muli— ^Tonics— ^Remedies  not  applicable  to  diseases  but  to  func- 
tions-^No  real  specifics-^Applications  to  the  imagination — Con- 
clusion. 


C  C  2 


400  PaKNOMKilil.Or  AXIXAtK. 

fierminftte  on  the  odd  dayt ,  on  thai  account  termtd 
ctUieal;  and  in  our  own  country,  although  inore 
iri^ular  in  their  course,  they  exhibit  a  disposition 
to  observe  weekly  periods,  by  tindei^otng  marked 
cbitnges  on  the  seventh,  fourteenth,  and  twentfr* 
£iit  days  of  the  tnalady.  Whm  a  fever  ceases  on 
one  of  these  days,  the  termination  is  usually  me- 
compankd  hy  some  notable  increase  of  secretioilf 
by  a  perspiration,  diarrboaa,  or  haemorrhage ;  and 
these  facts  have  been  taken  as  proofs  of  a  vis  me* 
dicatrix  natures. 

That  the  symptoms  of  fev^  are .  not  ^nse* 
quences  of  an  effort  at  reco^v^ry,,  hut  effects  pro* 
portjonate  to  the  violence  of  their  cause  is  evidenf. 
If  the  healthy  concatenation  of  daily  movemepto 
be  not  too  much  deranged,  they  will  of  nece^ity . 
return  to  their  pristine  regularity.  But  if  the  vjko- 
lence  of  exciteflient  be  sufficient  to  break  down 
these  associations,  and  to  substitute  a  new  and 
inorbid  rhythm  of  organic  action(unle5S  medical  ijHh- 
terference  form  part  of  the  chain  of  causation,)  tbf 
movements  will  hourly  deviate  farther  from  heaJtIi, 
and  will  inevitably  terminate  in  ^be  destruction  ;f|f 
tbe  individual.  The  morbid  actions,  which  cpm* 
xnence  in  th^e  nutritive  functions,  quickly  eSfiel 
euch  a  change  in  the  nervous  pystem,  as  derai^gfe 
itp  influenceon  the  rest  of  the  body ;  respiration  an^ 
the  movement  of  the  hesit  ai»  rendered  jrr^ular 
by  disordered  sympathy  with  the  cerebf^  Ap^mx 
|tnd  the  n^binery;,  s^ft^.^  opyore  or  less  protracted 
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Struggle,  becomes  completely  embarrassed,  and 
stops.  Another  consequence  of  violent  febrile 
action  is  local  inflammation  of  important  viscera, 
which  contributes  rapidly  to  dissolution ;  yet  these 
are  the  immediate  results  of  the  natural  reaction, 
when  unopposed  by  the  counter  operations  of 
medicine.  In  ague,  the  phenomena  are  somewhat 
slower  in  their  progress,  but  precisely  of  the  same 
nature.  The  movements  impressed  by  the  mor- 
bific causes,  associate  themselves  with  the  daily 
functional  actions,  disturb  their  harmony,  and 
change  the  distribution  of  the  circulating  fluids. 
The  abdominal  viscera  become  the  seats  of  morbid 
congestions ;  the  liver,  the  spleen,  or  both  these 
organs  are  altered  in  their  structure  ;  the  pericar- 
dium thickens,  and  contains  a  dropsical  accumula- 
tion ;  general  dropsy  succeeds,  and  inflammation 
of  important  viscera  not  unfrequently  hasten  the 
destruction  of  the  victim.* 

If  an  internal  force,  such  as  the  supposed  vis 
tnedicatrix,  really  existed,  its  means  of  cure  should 
undoubtedly  be  the  best  possible — a  proposition 
by  no  means  according  with  the  fact.  The  spon- 
taneous subsidence  of  ague  is  always  tedious,  un- 

*  The  thickening  of  the  pericardium  was  a  frequent  appear- 
ance OD  the  dissection  of  the  men  who  died  of  the  Walcberen 
fever;  and  there  existed  in  the  advanced  stages  of  that  complaint 
a  disposition  to  inflammation  of  the  lungs^  that  demanded  the 
niott  copious  blood-lettings.  Of  150  of  these  patients  under  the 
author's  care,  fifteen  required  the  use  of  this  remedy  in  one 

morning. 
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certain,  and  liable  to  relapse,  not  unfreque»tly 
entailing  chronic  disease,  more  injurious  than  the 
original  affection :  while  the  administration  of  a 
few  doses  of  bark  early  in  the  complaint  speedily 
interrupts  the  diseased  movements,  and  performs, 
for  the  most  part,  a  permanent  cure. 

« 

# 

Hi  motus— -^et  beec  certamina  tanta 
Pulveris  exigni  jactu,  compessa  quiescunt. 

The  affusion  of  cold  water  in  continued  fever, 
and  the  administration  of  evacuents,  when  applied 
at  the  commencement  of  the  disease,  seldom  fail 
in  producing  effects  equally  happy ;  superseding 
the  natural  movements,  and  preventing  delirium, 
and  other  severe  symptoms,  which,  however  ne- 
cessary to  the  process  of  spontaneous  recovery, 
are  never  present  without  a  proportionate  increase 
of  danger  and  of  suffering  to  the  patient.  To  as- 
s^ft  that  these  movements  are  derangements  or 
excesses  in  the  curative  intentions  of  nature,  is 
begging  the  entire  question  ;  and  even  if  this  were 
granted,  the  argument  would  be  but  little  amended ; 
fi>r  that  physician  would  be  deemed  but  a  bungler 
in  his  art  whose  remedies  should  be  attended  with 
a  similar  liability  to  fatal  or  unpleasant  accidents. 

The  hypothesis  in  itself  may  perhaps  be  regarded 
as  of  little  consequence;  and  if  it  served  only  as 
the  basis  of  one  additional  false  physico-tbeological 
argument,  would  be  harmless,  and  unworthy  of 
refutation.     But  it  not  only  tends  to  render  the 
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sick  too  confident  in  the  unassisted  powers  of  na^ 
ture,  but  misleads  the  practitioner  in  the  treatment 
of  disease.  A  servile  observance  of  the  operations 
of  nature,  or  an  endeavour  to  promote  the  critical 
evacuations,  prevents  the  timely  administration  of 
vigorous  remedies.  Under  the  sole  guidance  of 
this  principle  of  practice,  the  world  would  have 
lost  the  services  of  a  Currie,  an  Hamilton,  and  a 
Jenner.  Every  experimental  inquiry  into  the  na- 
ture and  properties  of  drugs  has  been  conducted 
in  direct  opposition  to,  and  in  positive  violation  of 
this  principle.  Like  all  the  other  entes  rationis^ 
which  have  been  conjured  up  by  ardent  imagina- 
tions, or  proposed  by  calculating  imposture,  it  has 
uniformly  enfeebled  action,  and  enslaved  opinion. 
In  every  instance,  that  which  is  unphilosophical 
is  dangerous;  and  that  which  is  false,  is  prejudi- 
cial. Truth  alone,  however^contradictory  to  ex- 
isting passions,  or  incompatible  with  prevailing 
systems,  is  the  sure  instrument  of  individual  hap- 
piness, and  at  opce  the  lever  and  the  balance-wheel 
of  social  mechanics. 

The  perturbing  stimuli,  which  occasion  disease, 
may  offend  either  by  their  violence,  or  by  their  re- 
petition. Against  the  latter  mode  of  attack,  nature 
has,  to  a  certain  extent,  guarded  by  thatlaw  of  vital* 
ity,which  connects  violenceof  reaction  with  novelty 
of  impression.  There  are  very  many  stimuli  which 
rapidly  lose  their  power  of  affecting  the  system 
when  frequently  applied.    Opium,  digitalis,  cicuta, 
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•peelous  hypothesis  of  Rm$medicatrix, 9 or  govern- 
ing principle,  presiding  over  the  functions,  and  as 
if  by  intelligence,  so  regulating  their  action,  as 
in  all  cases  of  injury  to  tend  towards  the  restora- 
tion of  order.  According  to  this  theory,  every 
disease  is  an  effort  of  nature,  for  the  re-establish- 
ment of  health ;  and  the  sole  admissible  indica- 
tions of  cure  are  to  favour  its  views,  and  to  ab- 
stain from  interference  with  its  processes,  except 
when  they  are  excessive,  and  thus  lead  to  tM 
destruction  of  life. 

There  is  a  mysticism  in  this  doctrine  highly 
agreeable  to  feeble  minds,  and  against  which  the 
strongest  intellect  is  not  always  proof.  In  France 
the  vis  medioafrix  fornM  the  basis  of  professional 
practice,  and  though  in  England  no  great  respect 
is  paid  to  it  as  a  guide  in  the  treatment  of  disease, 
yet  it  still  creeps  into  general  reasonings,  and  is 
occasionally  heard  from  the  mouths  of  theorists 
and  teachers. 

There  is  in  this  doctrine  a  contradiction  implied 
in  thevery  terms  of  the  proposition  *'  a  regulating' 
principle^  subject  to  irregularity  t  If  there  existed 
in  the  animal  mechanism  a  curative  principle, 
the  duty  of  the  physician  would  cease  ;  for  there 
could  remain  no  office  for  man  to  perform  where 

*  'H  ^9%%  «\oyo(  So-A,  T«  x«r«  Xiyav  n'onT'  Uolim  yif 
lrti»i  ci(  3  FaXfiiroc  fi^iv^  &  iira^i  tok  ^^oi?  o^/Aflr^  iiKtictt 

JDtmeirius  Pept^amenui  de  Podagra,  p.  S. 
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DatUfe  had  placed  a  sentiDel  to  guard  agninst  ex« 
teroal  violence,  and  a  force  to  couDtermine  and  to 
obviate  the  attacks  of  the  enemy.  The  proposi* 
tion  of  assisting  nature,  when  it  is  slow  in  its  ope* 
rations,  and  of  repressing  it  when  too  violent,  is 
in  direct  contradiction  with  the  fundamental  prin- 
ciple of  the  theory.  Either  the  vi$  medicairix  is 
equar  of  itself  to  the  preservation  of  the  systeni» 
and  suiBcieut  to  its  own  purppses,  or  it  is  a  super* 
fluous  and  unwarrantable  term,  introduced  into 
medic.il  revtsoninga,  without  ground,  and  contrary 
to  philosophical  logic. 

Every  action,  which  tokes  place  in  the  oi^aniM* 
tion  is  the  necessary  consequence  of  the  adjust^ 
balance  of  causes,  operating  upon  the  living  prin* 
ciple.  If  an  unnatural  stimulus  be  applied  to 
the  body,  an  unnatural  excitement  must  follow ; 
but  that  excitement  can  have  no  necessa*v  refe- 
rence to  curative  intention.  If  the  diaturbinif 
force  be  not  so  great  as  to  master  the  permanent 
and  ordinary  principles  of  motion,  the  balance  of 
function  must,  in  the  end,  be  necessarily  restored.^ 
and  certain  correspondent  phenomena  must  inevU 
tably  urcompany  the  successive  stages  of  the  pri>^ 
gress  by  which  the  violence .  impressed  <>n  the 
machine,  is  neutralised  and  abisorbed  in  the  p#* 
riodic  movements. 

When  a  wound  has  been  made  in  the  flesh,  tli0 
stimulus  of  the  instrument,  and  of  the  air  admitted 

to  the  divided  fibrea»  excttes  laflnRmatiao  \k  tboo^. 
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«      I       •  • 

In  consequence  of  this  new  mode  of  action,  lymph 
is  extravasated ;  and  this  substance  becomes  a 
nidus,  in  which  new  vessels  are  formed — the  bonds 
of  union  between  the  lips  of  the  wound.  All 
these  are  effects  flowing  from  their  causes,  and 
corollaries  of  the  great  law  of  nutritive  action. 
But  that  they  are  governed  by  design  or  with  re- 
ference  to  a  specific  end,  is  contradicted  by  the 
consequences  of  the  ^ame  phenomena,  whjen  they 
occur  in  other  parts  of  the  body.  Thus  the  na- 
tural consequence  of  inflammatory  excitement  in 
the  serous  membranes  is  adhesion  between  their 
surfaces,  which  interrupts  tho  movements  of  the 
viscera  they  cover ;  and  if  the  disease  be  ex- 
tensive, it  is  necessarily  fatal.  In  this  manner  the 
lungs  are  frequently  bound  down  to  the  ribs,  or 
the  heart  chained  to   the  pericardium;  and  the 

•  •        • 

functions  of  these  important  viscera  being  inter- 
rupted, death  ensues,  as  an  immediate  consequence 
of  the  supposed  efforts  of  the  vis  medicatrix.  / 

Another  instance  of  the  ineflSciency  of  nature 
to  the  cure  of  disease,  and  of  the  absence  of  design 
in  her  morbid  movements,  exists  in  the  spasms  of 
the  intestines,  which  are  deemed  an  effort  to  expel 
the  offending  cause.  These  contractions  of  the 
muscular  fibre  are  the  necessary  consequences  of 
the  violence  of  its  excitement ;  and  are  irregular 
and  forcible  in  proportion  as  the  stimulus  is  ex- 
cessive. From  a  want  of  catenation  in  the  move- 
ments  arising  out  of  this  violence,  the  muscular 
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tiction  18  much  more  calci>lated  to  prevent  the 
passage  of  the  irritating  matter,  than  to  accelerate 
Its  expulsion.  The  first  step  towards  the  cure 
consists  in  abating  these  natural  movements,  with- 
out which  the  removal  'Of  the  offending  cause  is 
painfully  and-  difficultly  effected.  The  suppura- 
tion which' takes  place  in  tubercular  consumption, 
in  like  manner,  is  of  no  service  but  to  hurry  the 
patient  more  rapidly  to  theg^ve,  without  manir 
festing  the  slightest  tendency  to  the  cure  of  the 
disease. 

^  '  The  phenomena  of  fever  are  thought  more  par-r 
ticolarly  to  evince  the  existence  of  this  hypothe- 
tical principle;  they  therefore  merit  a  more  detailed 
l^ami  nation^ 

The  symptoms  of  febrile  disease  manifest  a  de- 
rangement in  the. balance  of  nutritive  functions, 
which  influences  to  a  greater  or  less  extent  those 
also  of  the  relative  organs.  It  is  the' consequence 
of  a  disturbing  cause  of  considerable  force ;  and  the 
return  to  health  is  accompanied  by  many  oscilla- 
tions, producing  the  recurrence  of  the  phenomena 
in  a  regular  series. 

'  The  hot,  cold,  and  prespiratory  stages  of  ague 
follow  each  other,  in  a  determinate  order,  and 
recur  at  the  end  of  a  definite  period  ;  and  all  fevers 
which  do  not  terminate  fatally,  have  a  tendency 
to  resolve  themselves  by  running  a  certain  course 
of  given' deration.  '  In  the 'warmerclimates,  where 
living  action  is  more  free,  these  diseases  usually 
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fiermiMte  on  the  odd  dayt » on  that  account  twmad 
criiieal;  and  in  our  own  country,  although  oiore 
irregular  in  their  course,  they  exhibit  a  disposition 
to  observe  weekly  periods^  by  undergotng  marked 
cbiuiges  OQ  the  seventh,  fourteenth,  and  twentjr* 
fifst  days  of  the  malady.  Wbm  a  fever  ceases  on 
one  of  these  days,  the  teraunation  is  usually  ae- 
oompaaied  by  aome  notable  increase  of  secie^ont 
by  a  perspiration,  diairhma,  or  haemorrhage ;  and 
these  (acts  have  beat  taken  as  proofii  of  a  via  me- 
dicatrix  natuns. 

That  the  symploma  of  fever  are .  not  ooiuie* 
qnenoas  of  an  effwt  at  recoveiy»  but  effects  pro* 
yottionate  to  the  violence  of  their  cause  is  evident. 
If  Hie  healthy  concatenation  of  daily  movements 
hn  lot  too  arach  deisui^ged,  they  will  of  nece«ity  - 
letum  10  4mr  pristine  rq^larity.    But  if  the  vio- 
Imos  of  ^citMsent  be  suflElcient  to  break  down 
khio»  aMOciat»o«s»  and  to  substitute  a  new  and 
VMM  florthsaof  oijanic  action(unIe6s  medical  in- 
lH^ieiic«  fima  part  of  the  chain  of  causation,)  tb* 
il»TMMnta  will  houriy  deviate  fiirther  from  beaJtJi, 
and  will  inevitably  terminate  in  the  destruction  4pt 
the  individual.    The  morbid  actions,  which  cpm- 
inence  in  the  nutritive  functions,  qui<^iy  efffM 
anch  a  change  in  the  nervous  system,  as  derangee 
}lp  influenceon  the  rest  of  the  body ;  respiration  m4 
the  movement  of  the  beiN^t  ase  rendered  jrr^ular 
by  disordered  sympathy  with  th^  cerebi^l  ti/moe; 
nod  the  n^hioeiy^f  ^^^JBt  more  or  less  protracted 
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Struggle,  becomes  completely  embarrassed,  and 
stops.  Another  consequence  of  violent  febrile 
action  is  local  inflammation  of  important  viscera, 
which  contributes  rapidly  to  dissolution ;  yet  these 
are  the  immediate  results  of  the  natural  reaction, 
when  unopposed  by  the  counter  operations  of 
medicine.  In  ague,  the  phenomena  are  somewhat 
slower  in  their  progress,  but  precisely  of  the  same 
nature.  The  movements  impressed  by  the  mor- 
bific  causes,  associate  themselves  with  the  daily 
functional  actions,  disturb  their  harmony,  and 
change  the  distribution  of  the  circulating  fluids. 
The  abdominal  viscera  become  the  seats  of  morbid 
congestions ;  the  liver,  the  spleen,  or  both  thesie 
organs  are  altered  in  their  structure  ;  the  pericar- 
dium thickens,  and  contains  a  dropsical  accumula- 
tion ;  general  dropsy  succeeds,  and  inflammation 
of  important  viscera  not  unfrequently  hasten  the 
destruction  of  the  victim.* 

If  an  internal  force,  such  as  the  supposed  vis 
tnedicatrix,  really  existed,  its  means  of  cure  should 
undoubtedly  be  the  best  possible — a  proposition 
by  no  means  according  with  the  fact.  The  spon- 
taneous subsidence  of  ague  is  always  tedious,  un- 

*  The  thickening  of  the  pericardiam  was  a  frequent  appear- 
ance OD  the  dissection  of  the  men  who  died  of  the  Walcheren 
fever;  and  there  existed  in  the  advanced  stages  of  that  complaint 
a  disposition  to  iniSaoimation  of  the  lungs^  that  demanded  the 
most  copious  blood-lettings.  Of  150  of  these  patients  nuder  the 
author's  care,  fifteen  required  the  use  of  this  remedy  in  one 

morning. 
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certain,  and  liable  to  relapse,  not  unfrequesitly 
entailing  chronic  disease,  more  injurious  than  the 
original  affection :  while  the  administration  of  a 
few  doses  of  bark  early  in  the  complaint  speedily 
interrupts  the  diseased  movements,  and  performs, 
for  the  most  part,  a  permanent  cure. 

• 

Hi  motas'— *— et  heec  certamina  tanta 
Pulveris  exigui  jactu,  compessa  quiescunt. 

The  affusion  of  cold  water  in  continued  fever, 
and  the  administration  of  evacuents,  when  applied 
at  the  commencement  of  the  disease,  seldom  fail 
in  producing  effects  equally  happy ;  superseding 
the  natural  movements,  and  preventing  delirium, 
and  other  severe  symptoms,  which,  however  ne« 
cessary  to  the  process  of  spontaneous  recovery, 
are  never  present  without  a  proportionate  increase 
of  danger  and  of  suffering  to  the  patient.  To  as- 
sent that  these  movements  are  derangements  or 
excesses  in  the  curative  intentions  of  nature,  is 
begging  the  entire  question  ;  and  even  if  this  were 
granted,  the  argument  would  be  but  little  amended ; 
for  that  physician  would  be  deemed  but  a  bungler 
in  his  art  whose  remedies  should  be  attended  with 
a  similar  liability  to  fatal  or  unpleasant  accidents. 

The  hypothesis  in  itself  may  perhaps  be  regarded 
as  of  little  consequence ;  and  if  it  served  only  as 
the  basis  of  one  additional  false  physico- theological 
argument,  would  be  harmless,  and  unworthy  of 
refutation.     Bui  it  not  only  tends  to  render  the 
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sick  too  confident  in  the  unassisted  powers  of  na^ 
ture,  but  misleads  the  practitioner  in  the  treatment 
of  disease.  A  servile  observance  of  the  operations 
of  nature,  or  an  endeavour  to  promote  the  critical 
evacuations,  prevents  the  timely  administration  of 
vigorous  remedies.  Under  the  sole  guidance  of 
this  principle  of  practice,  the  world  would  have 
lost  the  services  of  a  Currie,  an  Hamilton,  and  a 
Jenner.  Every  experimental  inquiry  into  the  na- 
ture and  properties  of  drugs  has  been  conducted 
in  direct  opposition  to,  and  in  positive  violation  of 
this  principle.  Like  al)  the  other  entes  rationis^ 
which  have  been  conjured  up  by  ardent  imagina- 
tions, or  proposed  by  calculating  imposture,  it  has 
uniformly  enfeebled  action,  and  enslaved  opinion. 
In  every  instance,  that  which  is  unphilosophical 
is  dangerous  ;  and  that  which  is  false,  is  prejudi- 
cial. Truth  alone,  however-^contradictory  to  ex- 
isting passions,  or  incompatible  with  prevailing 
systems,  is  the  sure  instrument  of  individual  hap- 
piness, and  at  opce  theleverand  the  balance-wheel 
of  social  mechanics. 

The  perturbing  stimuli,  which  occasion  disease, 
may  offend  either  by  their  violence,  or  by  their  re- 
petition. Against  the  latter  mode  of  attack,  nature 
has,  to  a  certain  extent,  guarded  by  thatlaw  of  vital* 
ity,which  connects  violenceof  reaction  withrlovelty 
of  impression.  There  are  very  many  stimuli  which 
rapidly  loise  their  power  of  affecting  the  system 
when  frequently  applied.    Opium,  digitalis,  cicuta, 
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specious  hypothesis  of  ^vumedicatrix^P or  govetn- 
ing  principle,  presiding  over  the  functions,  and  as 
if  by  intelligence,  so  regulating  their  action,  as 
in  all  cases  of  injury  to  tend  towards  the  restoifa- 
tion  of  order.  According  to  this  theory,  every 
disease  is  an  effort  of  nature,  for  the  re-establish- 
aent  of  health ;  and  the  sole  admissible  indica- 
tions of  cure  are  to  favour  its  views,  and  to  ab« 
stain  from  interference  with  its  processes,  except 
when  they  are  excessive,  and  thus  lead  to  thi 
destruction  of  life. 

There  is  a  mysticism  in  this  doctrine  highly 
agreeable  to  feeble  minds,  and  against  which  the 
strongest  intellect  is  not  always  proof.  In  France 
the  vis  medicafrix  forms  the  baais  of  professional 
{Hractice,  and  though  in  England  no  great  respect 
is  paid  to  it  as  a  guide  in  the  treatment  of  disease, 
yet  it  still  creeps  into  general  reasonings,  and  i% 
occasionally  heard  from  the  mouths  of  theorists 
and  teachers. 

There  is  in  this  doctrine  a  contradiction  implied 
in  the  very  terms  of  the  proposition  *'  a  regulatings 
principle  J  subjeci  to  irregularity  t  If  there  existed 
in  the  animal  mechanism  a  curative  principte, 
the  duty  of  the  physician  would  cease  ;  for  there 
could  remain  no  office  for  man  to  perform  where 

^    H  f  vo'i^  «Aeyo(  wok^  ri  K»r»  \6yo»  wottT'  Ualyn  yflcp 
lrfi»|  tt(  9  raXfivoc  fiio'fv,  &  afrAci  roTg  ^uok   p^/Acrf  oixfUK 

Demeirius  Pepagamenus  de  Podagra,  p.  8. 
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the  contracting  tissues,  it  increases  liability  to  dis^- 
ease.  This  last  consequence  is  particularly  felt  in 
the  mucous  membrabes  ;  which,  when  frequently 
excited  to  diseased  action,  become  liable  to  fall 
into  derangement  from  the  slightest  causes.  Hence 
the  superior  susceptibility  of  many  individuals  to 
pulmonary  fluxes,  to  diarrhoea,  and  noore  particu- 
larly to  sore  throat. 

The  violence  of  impulse,  consecutive  to  the  ap- 
plication of  certain  agents,  destroys  life  so  in- 
stantly, as  almost  to  preclude  the  idea  of  interme- 
diate action.  The  changes  these  substances  effect 
in  the  living  tissues,  are  too  subtile  to  meet  the 
grasp  of  intellect,  either  at  the  instant  of  their 
taking  place,  or  in  the  traces  they  leave  after 
death.  Thus  much  only  is  known,  that  they  act 
upon  the  more  immediate  causes  of  life ;  and  so 
long  as  the  ordinary  operation  of  these  causes  lies 
hidden  from  contemplation,  it  is  vain  to  attempt 
an  explanation  of  their  morbid  affections. 

The  contact  of  the  concentrated  prussic  or  hy- 
drocyanic acid  with  a  mucous  membrane  is  fol- 
lowed by  instant  death,  in  the  most  rigid  sense  of 
the  word.  Immersion,  in  an  atmosphere  of  carbo- 
nic acid,  produces  the  same  effect,  with  a  nearly 
equal  rapidity.  The  oil  of  tobacco,  and  that  of 
bitter  almonds,  suspend  the  relative  life  after  a  few 
convulsions ;  and  by  this  temporary  arrest  of  the 
i^fnetioBS  of  the  brain,  they  interrupt  the  respira- 
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In  consecjuence  of  this  new  mode  of  action,  lymph 
is  extravasated ;  and  this  substance  becomes  a 
nidus,  in  which  new  vessels  are  formed — the  bonds 
of  union  between  the  lips  of  the  wound.  All 
these  are  effects  flowing  from  their  causes,  and 
corollaries  of  the  great  law  of  nutritive  action. 
But  that  they  are  governed  by  design  or  with  re- 
ference to  a  specific  end,  is  contradicted  by  the 
consequences  of  the  same  phenomiena,  when  they 
occur  in  other  parts  of  the  body.  Thus  the  na- 
tural consequence  of  inflammatory  excitement  in 
the  serous  membranes  is  adhesion  between  their 
surfaces,  which  interrupts  th©  movements  of  the 
viscera  they  cover ;  and  if  the  disease  be  ex- 
tensive, it  18  necessarily  fatal.  In  this  manner  the 
lungs  are  frequently  bound  down  to  the  ribs,  or 
the  heart  chained  to  the  pericardium;  and  the 
functions  of  these  important  viscera  being  inter- 
rupted, death  ensues,  as  an  immediate  consequence 
of  the  supposed  efforts  of  the  vis  medicatrix.  , 

Another  instance  of  the  inefficiency  of  nature 
to  the  cure  of  disease,  and  of  the  absence  of  design 
in  her  morbid  movements,  exists  in  the  spasms  of 
the  intestines,  which  are  deemed  an  effort  to  expel 
the  offending  cause.  These  contractions  of  the 
muscular  fibre  are  the  necessary  consequences  of 
the  violence  of  its  excitement ;  and  are  irregular 
and  forcible  in  proportion  as  the  stimulus  is  ex- 
cessive. From  a  want  of  catenation  in  the  move- 
ments  arising  out  of  this  violence,  the  muscular 
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-action  18  much  more  calculated  to  prevent  the 
passage  of  the  irritating  matter,  than  to  accelerate 
its  expulsion.  The  first  step  towards  the  cure 
consists  in  abating  these  natural  movements,  with- 
out which  the  removal  of  the  offending  cause  IS 
'  painfully  and*  difficultly  effected.  The  suppura- 
tion which' takes  place  in  tubercular  consumption, 
in  like  manner,  is  of  no  service  but  to  hurry  the 
patient  more  rapidly  to  thegi^ve,  without  manir 
festing  the  slightest  tendency  to  the  cure  of  the 
disease. 

^ '  The  phenomena  of  fever  are  thought  more  par-f 
ticularly  to  evince  the  existence  of  this  hypothe- 
tical principle;  they  therefore  merit  a  more  detailed 
examination. 

The  symptoms  of  f^rile  disease  manifest  a  de- 
rangement in  the, balance  of  nutritive  functions, 
which  influences  to  a  greater  or  less  extent  those 
also  of  the  relative  organs.  It  is  the  consequence 
of  a  disturbing  cause  of  considerable  force ;  and  the 
return  to  health  is  accompanied  by  many  oscilla- 
tions, producing  the  recurrence  of  the  phenomena 
in  a  regular  series. 

The  hot,  cold,  and  prespiratory  stages  of  ague 
follow  each  other,  in  a  determinate  order, '  and 
tecur^at  the  end  of  a  definite  period  ;  and  all  fevers 
which  do  not  terminate  fatally,  have  a  tendency 
to  resolve  themselves  by  running  a  certain  course 
of  given'duration.  '  In  the  ^warmerclimates,  where 
giving  action  is  more  free,  these  diseases  usually 
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action  16  much  more  calculated  to  prevent  the 
passage  of  the  irritating  matter,  than  to  accelerate 
its  expulsion.  The  first  step  towards  the  cure 
consists  in  abating  tbesenatural  movements,  with- 
out which  the  removal  .of  the  offending  cause  is 
painfully  and  difficultly  effected.  The  suppura- 
tion which' takes  place  in  tubercular  consumption, 
in  like  manner,  is  of  no  service  but  to  hurry  the 
patient  more  rapidly  to  thegi^ve,  without  manir 
festing  the  slightest  tendency  to  the  cure  of  the 
disease. 

'  The  phenomena  of  fever  are  thought  more  par-r 
ticularly  to  evince  the  existence  of  this  hypothe- 
tical principle;  they  therefore  merit  a  more  detailed 
f^ami  nation^ 

The  symptoms  of  f^rile  disease  manifest  a  de- 
rangement in  the.  balance  of  nutritive  functions, 
which  influences  to  a  greater  or  less  extent  those 
also  of  the  relative  organs.  It  is  the* consequence 
of  a  disturbing  cause  of  considerable  force ;  and  the 
return  to  health  is  accompanied  by  many  oscilla- 
tions, producing  the  recurrence  of  the  phenomena 
in  a  regular  series. 

The  hot,  cold,  and  prespiratory  stages  of  ague 
follow  each  other,  in  a  determinate  order, '  and 
recur  at  the  end  of  a  definite  period  ;  and  all  fevers 
which  do  not  terminate  fatally,  have  a  tendency 
to  resolve  themselves  by  running  a  certain  course 
of  given' duration.  In  the 'warmerclimates,  where 
living  action  is  more  free,  these  diseases  usually 
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In  cons«(ii)ence  of  this  new  mode  of  action,  lymph 
is   extravRsated ;  and   ihis  substance   becomes  a 
nidus,  in  which  new  vessels  are  formed — the  bonds 
oF  union  between  the  lips  of  the  wound.    All 
these  are  effects  flowing  from  their  causes,  and 
corotUries  of  the  great  law  of  nutritive  actioo. 
But  that  they  are  governed  by  design  or  wiihre- 
ference  to  &  specific  codi  is  contradicted  by  the 
consequenc*^  of  the  same  phenomeoa,  when  tbe; 
occur  in  other  parts  of  the  body.     Thus  the  na- 
tural consequence  of  inflamoMtory  excitement  in 
the  smous  membranes  is  adhesion  between  tbetr 
surt»c««,  which  inierrupia  th*  moTemeots  of  iW 
TMcera   they   cover ;    and  if  the   disease  be  rx- 
t«m)Te>  it  ts  Decessuily  fatal.    In  this  manner  :^ 
hii^  are  fiequently  boand  down  to  the  rifa£«  c; 
the  h«ut  rhuned  to  the  pericaidiam :  and  ib; 
functioos  of  these  impottant  viscera  beiiq;  iot^. 
rupted.  death  ensues,  as  an  iainediate  cooseqiiecr^ 
of  tb«  supposed  eflons  of  the  rb  nedicatrix. 

AftOthet  instMKC  of  the  iaeKcietj  of  kUut 
tv>  the  cuKof  dkeBSChaadoftlwdneaccof  desiz: 
ia  Wr  iM«bid  SBoreMeats  exists  is  the  apas^B  c 
tbe  ;at««ti»cs.  wliick  wk  deeaedaa  cftvt  id  cxpe 
l!w  oKsHlitte  CMoe,  These  couractiaBB  of  \.i: 
t  M»  Ae  ■ecesaay  eomnufmtmccs   \ 

I  in^poraoB  m  tke  inmBJui  is   e= 

OKt  «r  ^BSTlttfct-l^    Ac    ^I^SCSU- 


ramHKVA  or  •u&ux. 

-sctioD  is  ■tfc 
p— agr  of  Ae  ittitttiae 
its  ezpnbioa.    Tk  CiM 
coositU  ID 

out  which  the  f^ani  ei 
paiofliU/iad  Fff    i; 
tJoo  which  tahcB  pfaec  s 
in  like  yaamms^  ■  of  i»: 
patient  moR  npi^  m  tsk  ^m*.  v: 
festmg  the  dij^hlm  ■■^■cv  v  -^ 
disease. 
The 
'ticDlulf  to 
ticaI|mBdple; 


The  ^ftoM  rf  JMBTtg  ^^^  Miret  %.  »- 
ri      TtngencBt  is  the  'iiiiuBni  rf  juirnim 

whicfa  ibIo^kcb  SB  »  I 
:::  also  of  the  icfalm  01^ 

f-::-^    of  ■  dirtuffaisg  c9hi 
'  X         return  to  health  m 
r  ^--  tioiu,  piodactBg^  Ae II 
i  '-^^  in  aTCgaWsericK. 

.==55        The  hot,  «>i,»a  Fiiliii^uiTsttr.  qf  jyfc 
::  ^-   foUow  each  other  i.  a  ^mhomk  oNfat  a« 
^:r"'  recurattbeewtofadcfaieEpniit-  aiifead  i^kv 
which  do  not  temraaie  faalt] 
■  hfrsBDii 
la  the  wan 


$$9  BfiKKOMBNA   09   BIfXASB.' 

etUed  a  catarrb,  howerer  Tioleilt  slay  be  m  attack ; 
while  no  roakdy  is  more  certainly  fetal,  than 
tuberaukireoQauaiptiofi,  which  i&  an  organic  affisc- 
turn  of  the  same  viscus. 

The  exciteifteots  which  cause  disease,  m^y  be 
confined  to  the  parts  to  which  tt»  morbid  stimu- 
lus is  applied;  or  th6y  may  extend  to  the  de^ 
rangement  of  the  whole  system. 

General  diseases  may  be  induced  by  otutes  anfc* 
logous  in  their  <)peration  to  the  diffusible  stimuli : 
such  are  the  several  febrile  coritagicHis^     They 
may  likewise  originate  in  stimuli  of  intense  energy, 
;Or  in  applications  made  to  organs,   maiotaifiiiig 
« numerous  and  important  sympathies  in  th^f  system. 
Inflammations  of  the  brain,  heart,  and  stomach, 
produce  the  most  universal  and  violent  derange- 
meata»  from  their  exalted  vitality  and  pervading 
Jnfiuenee  in   the   general  economy.   Erysipelas, 
.which  is  an  inflammatory  affection  of  the  skin, 
produces  dangerous  and  often  fatal  commotion  in 
tlie  constitution,  through  the  sympathies  of  that 
organ  ;  while  phlegmon,  or  common  abscess,  which 
i$  a  similar  affection  of  the  subjacent  cellular  sub-- 
.  stance,  requires  to  be  extensive,  or  violent,  in  order 
to  involve  the  system  at  large  in  its  morbid  excite- 
ment. 

Organic  diseases  occasion  in  general  a  less  vio- 
lent derangement  of  the  <:onstitution  than  the 
fu actional  maladies  of  the  same  viscera.  But 
when  the  functions  of  important  organs  are  sus- 
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j)^»4ed,  or  materially  changed,  the  concatenation 
<^  actions  being  broken,  the  economy  suffers  a 
disturbance  which  is  altogether  independent  of 
sympathetic  influence.     In  this  way  a   disease  of 

the  liver,  which  excites  little  or  no  febrile  action^ 

• 

QAay  becoiiie  the  cause  of  dyspepsia,  of  difficult 
bjNmlhing,  and  of  dropsy ;  by  disturbing  the  balance 
of  the  nutritive  functions. 
.  Diseases  are  likewise  distinguished  as  acute,  and 
chronic  ;  according  to  the  lengthof  time  they, con- 
sume in  performing  their  natural  course«  The  ra* 
pidity  of  a  disease  should  not  however  be  estimated 
by  its  absolute  duration  ;  but  by  a  comparison  with 
the  rapidity  of  the  customary  actions  of  the  part  af- 
f^pted.  Inflammation  in  the  cellular  substance  of 
a  muscle  may  pass  through  all  its  stages  in  a  few 
days ;  while  in  that  of  a  bone,  itwill  occupy  as  many 
months,  to  arrive  at  its  termination.  Yet  both, 
in  relation  to  the  ordinary  movements  of  the  parts, 
may  be  considered  as  acute  diseases.  The  dis- 
tinction of  acute  and  chronic  malady  would 
therefore  be  more  properly  confined  to  the  diffe- 
rent diseases  of  the  same  tissue. 

It  is  a  general  and  a  necessary  lawofmotioU) 
whether  it  result  from  organic  or  from  mechanical 
causes,  that  when  the  consequences  of  accidental 
violence,  ace  not  sulO&cient  absolutely  to  arrest 
periodical  and  recurrent  movements,  the  aber- 
rations they  occasion,  are  gradually  diminished, 
^y  the  influence  of  the  permanent  forces  ;  and  the 
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machioe  ultimately  returns  to  its  priniitive  and 
regular  action.*     Every  deviation   from  hcahhy 
excitement  does    not  therefore   induce    disease; 
nor  every^  disease  terminate  naturally  in  disso*  - 
lution. 

Small  accidental  excesses  of  stimulation  are^ 
followed  by  a  corresponding  increase  of  action^ 
which  occasions  a  proportionate  exhaustion  of 
vitality.  This  exhaustion  may  perhaps,  in  its 
turn,  become  excessive ;  and  a  diminished  action 
be  thus  induced,  which  will  tend  towards  the 
opposite  extreme,  and  accumulate  excitability,  in 
a  trifling  degree  above  par.  An  oscillation  round 
the  point  of  healthy  stimulation  will  thus  be  pro* 
duced,  which  will  only  subside  ^fter  a  certam 
number  of  libn'itions,  the  excess. becoming  at  eacb 
alternation  less  extreme,  till  the  diseased  move- 
ments  are  gradually  lost,  in  the  accustonied  diur- 
nal motions  of  the  healthy  organization. 

These  oscillations^  are  frequently  too  trifl^ing 
to  excite  notice,  or  are  indrcated  merely  by  a  slight 
acceleration  in  the  beats  of  the  pulse.  When 
more  violent  they  constitute  fever,  and  become 
the  subject  of  medical  treatment. 

Some  excesses  of  stimulation  are  balanced  by 
countervailing  actions  excited  in  remote  organs  ; 

-  -  ■    -  i_  ■  _■ I  '■     ' 

*  **  Dans  une  s^rie  il^^v^nemens,  indefiHiment  prolong^e 
d€8  caased  ieguli^r«s  et  coastantes,.  doit  reroporter  4  la  longue, 
sur  celles  dte  causes  irr^gali^res/' 

La  PlacCm 
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the  harmony  and  correspondence  in  the  discharge 
of  the  nutritive  functions,  affording  a  principle  of 
mutual  compensation.     An  example  wiH  explain 
the  proposition.     If  too  much  nutriment  be  in- 
troduced into  the  system,  it  tends  to  produce  an 
inflammatory  increase  of  action  in  thje  constitu- 
tion.    The  temporary  acceleration    of  function, 
it   thus  occasions,    hurries  the .  blood    in    larger 
quantities  through  the  lungs,  and  the  other  excrc'* 
tory   organs.     By  these  means,  the  superfluous, 
matter,  if  not  very  excessive,  is  discharged  from 
the  body,    without  much    inconvenience.     It  is 
by  favouring  this  action,  that  exercise  enables  a 
stout  constitution  to  support  a  certain  degree  of 
excess,  with  comparative  impunity. 

In  some  instances,  the  immediate  consequences 
of  diseased  (sxcitement  tend  to  restore  the  part  to 
its  habitual  functions.     The  inflamination  of  mu- 
cous   membranes,  if  not  sufficiently  violent    to 
alter  the  organization,  is  attended  with  an  increase 
of  secretion  from  their  surface,  by  which  the  sen- 
sibility of  the  vascular  tissue  is  gradually  abated, 
a.nd   its  actions   brought    back   to  their   healthy 
standard.     In  this  way  the  irritation  induced  by 
pieces  of  the  cloaths,  when  carried  into  the  wounds 
mfide    by   fire    arms,    causes    the    formation    of 
an  abscess,  by  which  the  offending  cause  is  carried 
to  the  surface  and  discharged.     Upon  these  and 
cither    similar   tacts,   physicians   have   built    the 
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Specious  hypothesis  of  vLvumedicatrix, Pot giyvern- 
ing  principle,  presiding  over  the  functions,  and  as 
if  by  intelligence,  so  regulating  their  action,  as 
in  all  cases  of  injury  to  tend  towards  the  restoira- 
tion  of  order.  According  to  this  theory,  every 
disease  is  an  effort  of  nature,  for  the  re-establish- 
ment of  health ;  and  the  sole  admissible  indica- 
tions of  cure  are  to  favour  its  views,  and  to  ab* 
stain  from  iuterference  with  its  processes,  except 
when  they  are  excessive,  and  thus  lead  to  th^ 
destruction  of  life. 

There  is  a  mysticism  in  this  doctrine  highly 
agreeable  to  feeble  minds,  and  against  which  the 
strongest  intellect  is  not  always  proof.  In  France 
the  vis  medicatrix  forms  the  basis  of  professional 
practice,  and  though  in  England  no  great  respect 
is  paid  to  it  as  a  guide  in  the  treatment  of  disease, 
yet  it  still  creeps  into  general  reasonings,  and  is 
occasionally  heard  from  the  mouths  of  theorists 
and  teachers. 

There  is  in  this  doctrine  a  contradiction  implied 
in  thevery  terms  of  the  proposition  *'  a  regulating 
principle^  subject  to  irregularity  t  If  there  existed 
in  the  animal  mechanism  a  curative  principle, 
the  duty  of  the  physician  would  cease  ;  for  there 
could  remain  no  office  for  man  to  perform  where 

^  *H  fv^K  ftAoyoc  3o-a,  r«  x«t«  Xiyw  waiu*  Inivn  yi^ 
Irtiy,  MC  9  FaXiiw  ff^^y^  cv  irrAci  roTg  ^(uoi?  ofju^src  oixiiat 

Demetrius  Pepagomenw  de  Podagra,  p.  8. 
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natttie  bad  placed  a  sentiDel  to  guard  agninst  ex* 
teroal  violence,  and  a  force  to  countermine  and  to 
obviate  the  attacks  of  the  enemy.  The  propoai* 
tion  of  assisting  nature,  when  it  is  slow  in  its  ope* 
cations,  and  of  repressing  it  when  too  violent,  is 
JD  direct  contradiction  with  the  fundamental  prin- 
ciple of  the  theory.  Either  the  vis  medicairix  is 
equal  of  itself  to  the  preservation  of  the  systemi 
and  sufficient  to  its  own  purppsea,  or  it  is  a  super* 
fluous  and  unwarrantable  term,  introduced  into 
medic.ii  revisonings,  without  ground,  and  contrary 
to  philosophical  logic. 

Every  action,  whirfa  t^kes  place  in  the  organin« 
tion  is  tlie  necessary  consequence  of  the  adjusted 
balance  of  causes,  operating  upon  the  living  prin* 
ciple.  If  an  unnatural  stimulus  be  applied  lo 
the  body«  an  unnatural  excitement  must  follow ; 
but  that  excitement  can  have  no  necessa*v  fefe* 
rence  to  curative  intention.  If  the  disturbing^ 
force  he  not  so  great  as  to  master  the  permanent 
and  ordinary  principles  of  motion,  the  balance  of 
function  must,  in  the  end,  be  necessarily  restored  s 
and  certain  correspondent  phenomena  inust  inerU 
tably  accompany  the  successive  stages  of  the  pro* 
fress  by  which  the  violence .  impressed  on  tlM 
machine,  is  neutralised  andabaorbed  in  the  p^h 
riodic  movements. 

When  a  wound  has  been  made  in  the  flesh,  t^p 
stimulus  of  the  instrument,  and  of  the  air  admitted 

to  the  divided  fibiea^  excites  i^flii^atiooiiltbefi^. 
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In  conseqxience  of  this  new  mode  of  action,  lyraph 
is  extravasated ;  and  this  substance  becomes  a 
nidus,  in  which  new  vessels  are  formed — the  bonds 
of  union  between  the  lips  of  the  wound.  All 
these  are  effects  flowing  from  their  causes,  and 
corollaries  of  the  great  law  of  nutritive  action. 
But  that  they  are  governed  by  design  or  with  re- 
ference  to  a  specific  end,  is  contradicted  by  the 
consequences  of  the  «ame  phenomena,  when  they 
occur  in  other  parts  of  the  body.  Thus  the  na- 
tural  consequence  of  inflammatory  excitement  in 
the  serous  membranes  is  adhesion  between  their 
surfaces,  which  interrupts  tho  movements  of  the 
viscera  they  cover ;  and  if  the  disease  be  ex- 
tensive, it  is  necessarily  fatal.  In  this  manner  the 
lungs  are  frequently  bound  down  to  the  ribs,  or 
the  heart  chained  to  the  pericardium  ;  and  the 
functions  of  these  important  viscera  being  inter- 
rupted,  death  ensues,  as  an  immediate  consequence 
of  the  supposed  efforts  of  the  vis  medicatrix.  / 

Another  instance  of  the  inefficiency  of  nature 
to  the  cure  of  disease,  and  of  the  absence  of  design 
in  her  morbid  movements,  exists  in  the  spasms  of 
the  intestines,  which  are  deemed  an  effort  to  expel 
the  offending  cause.  These  contractions  of  the 
muscular  fibre  are  the  necessary  consequences  of 
the  violence  of  its  excitement ;  and  are  irregular 
and  forcible  in  proportion  as  the  stimulus  is  ex- 
cessive. From  a  want  of  catenation  in  the  move- 
inents  arUing  out  of  this  violence,  the  muscular 
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action  18  much  more  calculated  to  pfevent  the 
passage  of  the  irritating  matter,  than  to  accelerate 
its  expulsion.  The  first  step  towards  the  cure 
consists  in  abating  tbesenatural  movements,  with- 
out which  the  removal  of  the  offending  cause  is 
'painfully  and>  difficultly  effected.  The  suppura- 
tion which' takes  place  in  tubercular  consumption, 
in  like  mannef)  is  of  no  service  but  to  hurry  the 
patient  more  rapidly  to  theg^ve,  without  manir 
festing  the  slightest  tendency  to  the  cure  of  the 
disease. 

^ '  The  phenomena  of  fever  are  thought  more  par^ 
ticularly  to  evince  the  existence  of  this  hypothe- 
tical principle;  they  therefore  merit  a  more  detailed 

^amination^ 

The  symptoms  of  febrile  disease  manifest  a  de- 
rangement in  the. balance  of  nutritive  functions, 
which  influences  to  a  greater  or  less  extent  those 
also  of  the  relative  organs.  It  is  the  consequence 
of  a  disturbing  cause  of  considerable  force ;  and  the 
return  to  health  is  accompanied  by  many  oscilla- 
tions, producing  the  recurrence  of  the  phenomena 
in  a  regular  series. 

The  hot,  cold,  and  prespiratorystages  of  ague 
follow  each  other,  in  a  determinate  order, '  and 
recur^at  the  end  of  a  definite  period  ;  and  all  fevers 
which  do  not  terminate  fatally,  have  a  tendency 
to  resolve  themselves  by  running  a  certain  course 
of  given' diuration.  '  In  the 'warmerxlimates,  where 
jiving  action  is  more  free,  these  diseases  usually 
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terminate  on  the  odd  days,  oo  thai  account  termed 
criiieal ;  and  in  our  own  country,  although  mofe 
irregular  in  their  course,  they  exhibit  a  disposition 
to  observe  weekly  periodst  by  undeigoiug  marked 
changes  oq  the  seventh,  fourteenth,  and  twenty* 
&T$t  days  of  the  malady.  Wbm  a  fever  ceases  on 
one  of  these  days,  the  termination  is  usually  ae- 
oompanied  by  some  ootable  increase  of  secretion, 
by  a  perspiration,  diarrb(Ba»  or  baemorrhage ;  and 
these  facts  haye  been  taken  as  proofs  <^  a  vis  me- 
dicatrix  natures. 

That  the  symptoms  of  fever  aire  not  ^pc^ise* 
quences  of  an  effort  at  reco^i^iyft  but  effects  pro* 
portionate  to  the  violence  of  their  cause  is  evideo}. 
If  the  healthy  concatenation  of  daily  movemepto 
be  not  too  much  deranged,  they  will  of  necesfiity . 
return  to  their  pristine  regularity.     But  if  the  \i^ 
Jence  of  excitement  he  sufficient  to  break  down 
these  associations,  and  to  substitute  a  new  and 
morbid  rhythm  of  organic  action(unless  medicai  iih 
terference  form  part  of  the  chain  of  causation,)  tbf 
m^ovements  will  hourly  deviate. fijrther  from  heaJthb 
and  will  inevitably  terminate  in  the  destruction  ^ 
the  individual.    The  m^orbid  actions,  which  ppm* 
snence  in  tl^e  nutritive  functions,  quickly  efffiel 
such  a  change  in  the  nervous  system,  as  derapgfs 
)ts  influenceon  the  rest  of  the  body ;  respiration  9d4 
the  movement  of  the  beaiF^  are  rendered  jrr^ular 
by  disordered  sympathy  wit|i  the  cerebral  tii^^iie ; 
smd  the  n^hiqeiy^  ^ft^.^  oouore  or  leas  protracted 
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Struggle,  becomes  completely  embarrassed,  and 
stops.  Another  consequence  of  violent  febrile 
action  is  local  inflammation  of  important  viscera, 
which  contributes  rapidly  to  dissolution;  yet  these 
are  the  immediate  results  of  the  natural  reaction, 
when  unopposed  by  the  counter  operations  of 
medicine.  In  ague,  the  phenomena  are  somewhat 
slower  in  their  progress,  but  precisely  of  the  same 
nature.  The  movements  impressed  by  the  mor- 
bific causes,  associate  themselves  with  the  daily 
functional  actions,  disturb  their  harmony,  and 
change  the  distribution  of  the  circulating  fluids. 
The  abdominal  viscera  become  the  seats  of  morbid 
congestions ;  the  liver,  the  spleen,  or  both  thesie 
organs  are  altered  in  their  structure  ;  the  pericar* 
dium  thickens,  and  contains  a  dropsical  accumula- 
tion ;  general  dropsy  succeeds,  and  inflammation 
of  important  viscera  not  unfrequently  hasten  the 
destruction  of  the  victim.* 

If  an  internal  force,  such  as  the  supposed  vis 
inedicatrix,  really  existed,  its  means  of  cure  should 
undoubtedly  be  the  best  possible — a  proposition 
by  no  means  according  with  the  fact.  The  spon- 
taneous subsidence  of  ague  is  always  tedious,  un- 

*  The  thickening  of  the  pt^ricardiom  was  a  freqaent  appear- 
ance on  the  dissection  of  the  men  who  died  of  the  Walcheren 
fever;  and  there  existed  in  theadranced  stages  of  that  complaint 
a  disposition  to  inflammation  of  the  langs,  that  demanded  the 
most  copious  blood-lettings.  Of  150  of  these  patients  nuder  the 
author's  care,  fifteen  required  the  use  of  this  remedy  in  one 

morning. 
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certain,  and  liable  to  relapse,  not  unfrequently 
entailing  chronic  disease,  more  injurious  than  the 
original  affection :  while  the  administration  of  a 
few  doses  of  bark  early  in  the  complaint  speedily 
interrupts  the  diseased  movements,  and  performs, 
for  the  most  part,  a  permanent  cure. 

» 

Hi  motus-*-*— et  bcec  certamina  tanta 
Palveris  exigai  jacta,  compessa  quiescunt. 

The  affusion  of  cold  water  in  continued  fever, 
and  the  administration  of  evacuents,  when  applied 
at  the  commencement  of  the  disease,  seldom  fail 
in  producing  effects  equally  happy ;  superseding 
the  natural  movements,  and  preventing  delirium, 
and  other  severe  symptoms,  which,  however  ne- 
cessary to  the  process  of  spontaneous  recovery, 
are  never  present  without  a  proportionate  increase 
of  danger  and  of  suffering  to  the  patient.  To  as-* 
seft  that  these  movements  are  derangements  or 
excesses  in  the  curative  intentions  of  nature,  is 
begging  the  entire  question  ;  and  even  if  this  were 
granted,  the  argument  would  be  but  little  amended; 
for  that  physician  would  be  deemed  but  a  bungler 
in  his  art  whose  remedies  should  be  attended  with 
a  similar  liability  to  fatal  or  unpleasant  accidents. 

The  hypothesis  in  itself  may  perhaps  be  regarded 
as  of  little  consequence ;  and  if  it  served  only  as 
the  basis  of  one  additional  false  physico- theological 
argument,  would  be  harmless,  and  unworthy  of 
refutation.     But  it  not  only  tends  to  render  the 
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sick  too  confident  in  the  unassisted  powers  of  na-* 
tore,  but  misleads  the  practitioner  in  the  treatment 
of  disease.  A  servile  observance  of  the  operations 
of  nature,  or  an  endeavour  to  promote  the  critical 
evacuations,  prevents  the  timely  administration  of 
vigorous  remedies.  Under  the  sole  guidance  of 
this  principle  of  practice,  the  world  would  have 
lost  the  services  of  a  Currie,  an  Hamilton,  and  a 
Jenner.  Every  experimental  inquiry  into  the  na- 
ture and  properties  of  drugs  has  been  conducted 
in  direct  opposition  to,  and  in  positive  violation  of 
this  principle.  Like  all  the  other  entes  rationis^ 
which  have  been  conjured  up  by  ardent  imagina- 
tions, or  proposed  by  calculating  imposture,  it  has 
uniformly  enfeebled  action,  and  enslaved  opinion. 
In  •  every  instance,  that  which  is  unphilosophical 
is  dangerous ;  and  that  which  is  false,  is  prejudi- 
cial. Truth  alone,  however^contradictory  to  ex- 
isting passions,  or  incompatible  M'ith  prevailing 
systems,  is  the  sure  instrument  of  individual  hap- 
piness, and  at  opce  theleverand  the  balance-wheel 
of  social  mechanics. 

The  perturbing  stimuli,  which  occasion  disease, 
may  oflFend  either  by  their  violence,  or  by  their  re- 
petition. Against  the  latter  mode  of  attack,  nature 
has, to  a  certain  extent,  guarded  by  thatlawof  vitaU 
ity,which  connects  violenceof  reaction  with  novelty 
of  impression.  There  are  very  many  stimuli  which 
rapidly  lose  their  power  of  affecting  the  system 
when  frequently  applied.    Opium,  digitalis,  cicuta, 
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certain,  and  liable  to  relapse,  not  untrequeDtly 
entailing  chronic  disease,  more  injurious  than  t\ie 
original  affection :   while  the  administration  of  a 
few  doses  of  bark  early  in  the  complaint speedWy 
interrupts  the  diseased  movements,  and  pettoTms, 
for  the  most  part,  a  permanent  cure. 

Hi  aolut      -ct  faftc  ceTlimiDB  tinla 
Pulv«ria  exigni  jactUi  compessa  qniescuQi. 

The  afTusioa  of  cold  water  in  coDtioued  fev< 
and  the  administration  of  evacuents,  when  appVi 
at  the  commencement  of  the  disease,  seldom 
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and  oXhet  severe  symptoms,  which,  howeve 
ccsrary  to  the  process  of  spootaaeous  recc 
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of  »  of  disease.     A  servile  observance  of  the  operations 

siSi'i         of  nature,  or  an  endeavour  to  promote  the  critical 
^{(SC!S^        evacuations,  prevents  the  timely  administration  of 
vigorous  remedies.     Under  the  sole  guidance  of 
this  principle  of  practice,  the  world  would  hare 
lost  the  services  of  a  Currie,  an  Hamilton,  and  a 
I-  Jenner.     Every  experimental  inquiry  into  the  na- 

i^  ture  and  properties  of  drugs  has  been  conducted 
'^  .nni  in  direct  opposition  to,  and  in  positive  violation  of 
*  liQpv'  this  principle.  Like  all  the  other  entes  rationis^ 
'•  ^^  which  have  been  conjured  up  by  ardent  imagina- 
'  Adit*  t'0"s,  or  proposed  by  calculating  imposture,  it  has 
''  «a  uniformly  enfeebled  action,  and  enslaved  opinion. 

I,  "^  ^-jln  ■  every  instance,  that  which  is  unphilosophical 
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machioe  ultimately  returns  to  its  priitfitive  and 
regular  action.*  Every  deviation  from  heahhy 
excitement  does  not  therefore  induce  disease  t 
nor  every^  disease  terminate  naturally  in  disso- 
lution. 

Small  accidental  excesses  of  stimulation  are^ 
followed  by  a  corresponding  increase  of  action^ 
which  occasions  a  proportionate  exhaustion  of 
vitality.  This  exhaustion  may  perhaps,  in  its 
turn,  become  excessive ;  and  a  diminished  action 
be  thus  induced,  which  will  tend  towards  the 
opposite  extreme,  and  accumulate  excitability,  in 
a  trifling  degree  above  par.  An  oscillation  rourid 
the  point  of  healthy  stimulation  will  thus  be  pro- 
duced, which  will  only  subside  after  a  certain 
number  of  librations,  the  excess. becoming  at  each- 
alternation  less  extreme,  till  the  diseased  move- 
ments are  gradually  lost,  in  the  accustomed  diur- 
nal motions  of  the  healthy  organization. 

These  oscillations^  are  frequently  too  trifl'ing 
to  excite  notice,  or  are  indi'cated  merely  by  a  slight 
acceleration  in  the  beats  of  the  pulse.  When 
more  violent  they  constitute  fever,  and  biecotne 
the  subject  of  medical  treatment. 

Some  excesses  of  stimulation  are  balanced  by 
countervailing  actions  excited  in  remote  organs  ; 


♦  **  Dans  une  s4rie  d'^v^neineiis,  indefiniment  prolong^e 
des  caused  i^guli^i'es  et  constantes,.  doit  T^roporter  i  la  longue, 
sur  ceiles  dti  causes  irr^guli^res.*' 

Im  Place. 
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the  harmony  and  correspondence  in  the  di,9charge 
of  the  nutritive  functions,  affording  a  principle  of 
mutual  compensation.  An  example  wiU  explain 
the  proposition.  If  too  much  nutriment  be  in- 
troduced into  the  system,  it  tends  to  produce  an 
inflammatory  increase  of  action  in  the  constitu- 
tion. The  temporary  acceleration  of  function, 
it  thus  occasions,  hurries  the  blood  in  larger 
quantities  through  the  lungs,  and  the  other  excrc'* 
tory  organs.  By  these  means,  the  superfluous 
matter,  if  not  very  excessive,  is  discharged  from 
the  body,  without  much  inconvenience.  It  is 
by  favouring  this  action,  that  exercise  enables  a 
stout  constitution  to  support  a  certain  degree  of 
excess,  with  comparative  impunity. 

In  some  instances,  the  immediate  consequences 
of  diseased  excitement  tend  to  restore  the  part  to 
its  habitual  functions.     The  inflam^iation  of  mu- 
cous   membranes,  if  not  sujfficiently  violent    to 
alter  the  organization,  is  attended  with  an  increase 
of  secretion  from  their  surface,  by  which  the  sen- 
sibility of  the  vascular  tissue  is  gradually  abated, 
ai)d   its  actions  brought    back   to  their  healthy 
standard.     In  this  way  the  irritation  induced  by 
pieces  of  the  cloaths,  when  carried  into  the  wounds 
made    by   Are    arms,    causes    the    formation    of 
an  abscess,  by  which  the  offending  cause  is  carried 
to  the  surface  and  discharged.     Upon  these  and 
cither    similar   tacts,    physicians    have   built    the 
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specious  hypothesis  of  a  tTwmecKrafrt^r,^  or  govern- 
ing principle,  presiding  over  the  functions,  and  as 
if  by  intelligence,  so  regulating  their  action,  as 
in  all  cases  of  injury  to  tend  towards  the  restorii- 
tion  of  order.  According  to  this  theory,  every 
disease  is  an  effort  of  nature,  for  the  re-establish- 
ment of  health ;  and  the  sole  admissible  indica- 
tk>Qs  of  cure  are  to  favour  its  views,  and  to  ab- 
stain from  interference  with  its  processes,  except 
when  they  are  excessive,  and  thus  lead  to  thb 
destruction  of  life. 

There  is  a  mysticism  in  this  doctrine  highly 
agreeable  to  feeble  minds,  and  against  which  the 
strongest  intellect  is  not  always  proof.  In  France 
the  vis  medicatrix  forms  the  basis  of  professional 
practice,  and  though  in  England  no  great  respect 
is  paid  to  it  as  a  guide  in  the  treatment  of  disease, 
yet  it  still  creeps  into  general  reasonings,  and  is 
occasionally  heard  from  the  mouths  of  theorists 
and  teachers. 

There  is  in  this  doctrine  a  contradiction  implied 
in  thevery  terms  of  the  proposition  *^  a  regulatings 
principle^  $ubjeci  to  irregularity  t  If  there  existed 
in  the  animal  mechanism  a  curative  principle, 
the  duty  of  the  physician  would  cease  ;  for  there 
could  remain  no  office  for  man  to  perform  where 

^    H  f ua*!;  «Xoyo(  3o-«,  r«  nofti  Xoyov  woiti'  Udim  yif 
Srti»,  «ic  9  TaXwi  fno'iv,  &  airAo-f  tomt  ^ttoic  of/xgrf  iixttat 

Dewteiriut  Pepagcmenus  de  Podagra,  p.  8. 
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natuie  had  placed  a  aentiDel  to  guard  agninst  ex- 
teroal  violence,  and  a  force  to  countermine  and  to 
obviate  the  attacks  of  the  enemy.  The  proposi- 
tion of  assisting  nature,  when  it  is  slow  in  its  ope- 
lations,  and  of  repressing  it  when  too  violent,  is 
in  direct  contradiction  with  the  fundamental  prin- 
ciple of  the  theory.  Either  the  vi$  medicairix  is 
equal  of  itself  to  the  preservation  of  the  system^ 
and  sufficient  to  its  own  purposes,  or  it  is  a  super^ 
fluous  and  unwarrantable  term,  introduced  into 
medic cil  revisonings,  without  ground,  and  contrary 
to  philosophical  logic. 

Every  action,  wiuch  tak^a  place  in  the  oi^nixa* 
tjon  is  the  necessary  consequence  of  the  adjusted 
balance  of  causes,  operating  upon  the  living  prin- 
ciple, ir  an  unnatural  stimulus  be  applied  to 
the  body^  an  unnatural  excitement  must  follow ; 
but  that  excitement  can  have  no  necessa^v  fefe* 
lence  to  curative  intention.  If  the  diaturbiny 
force  he  not  so  great  as  to  master  the  permanent 
and  ordinary  principles  of  motion,  the  balance  of 
function  must,  in  the  end,  be  necessarily  restored^ 
and  certain  correspondent  phenomena  must  inevi* 
tably  accompany  the  successive,  stages  of  the  pro- 
gress by  which  the  violence .  impressed  on  tlia 
machine,  is  neutralised  and  al^iorbed  in  the  pf* 
riodic  movements. 

When  a  wound  has  been  made  in  the  flesh,  tl^0 
stimulus  of  the  instrument,  and  of  the  air  admitted 

to  the  divided  6hrea»  cf xcites  kiflf^matipo  iil  tbeo^- 
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In  consequence  of  this  new  mode  of  action,  lyraph 
is  extravasated ;  and  this  substance  becomes  a 
nidus,  in  which  new  vessels  are  formed — the  bonds 
of  union  between  the  lips  of  the  wound.  All 
these  are  effects  flowing  from  their  causes,  and 
corollaries  of  the  great  law  of  nutritive  action. 
But  that  they  are  governed  by  design  or  with  re- 
ference to  a  specific  end,  is  contradicted  by  the 
consequences  of  the  «ame  phenomena,  when  they 
occur  in  other  parts  of  the  body.  Thus  the  na- 
tural consequence  of  inflammatory  excitement  in 
the  serous  membranes  is  adhesion  between  their 
surfaces,  which  interrupta  tho  movements  of  the 
viscera  they  cover;  and  if  the  disease  be  ex- 
tensive, it  is  necessarily  fatal.  In  this  manner  the 
lungs  are  frequently  bound  down  to  the  ribs,  or 
the  heart  chained  to  the  pericardium;  and  the 
functions  of  these  important  viscera  being  inter- 
rupted, death  ensues,  as  an  immediate  consequence 
of  the  supposed  efforts  of  the  vis  medicatrix.  . 

Another  instance  of  the  ineflSciency  of  nature 
to  the  cure  of  disease,  and  of  the  absence  of  design 
in  her  morbid  movements,  exists  in  the  spasms  of 
the  intestines,  which  are  deemed  an  effort  to  expel 
the  offending  cause.  These  contractiofis  of  the 
muscular  fibre  are  the  necessary  consequences  of 
the  violence  of  its  excitement ;  and  are  irregular 
and  forcible  in  proportion  as  the  stimulus  is  ex- 
cessive. From  a  want  of  catenation  in  the  move- 
ments  arising  out  of  this  violence,  the  muscular 
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action  i8  much  more  calculated  to  prevent  the 
passage  of  the  irritating  matter,  than  to  accelerate 
Its  expulsion.  The  first  step  towards  the  cure 
consists  in  abating  thesenatural  movements,  with- 
out which  the  removal  <of  the  offending  cause  is 
painfully  and  difficultly  effected.  The  suppnra- 
tjon  which' takes  place  in  tubercular  consumption, 
in  like  manner,  is  of  no  service  but  to  hurry  the 
patient  more  rapidly  to  the  gfave,  without  mani^ 
festing  the  slightest  tendency  to  the  cure  of  the 
disease. 

^  '  The  phenomena  of  fever  are  thought  mote  par-^ 
ticularly  to  evince  the  existence  of  this  hypothe- 
tical principle;  they  therefore  merit  a  more  detailed 
f^cami  nation. 

The  symptoms  of  febrile  disease  manifest  a  de- 
rangement in  the. balance  of  nutritive  functions, 
which  influences  to  a  greater  or  less  extent  those 
also  of  the  relative  organs.  It  is  the  consequence 
of  a  disturbing  cause  of  considerable  force ;  and  the 
return  to  health  is  accompanied  by  many  oscilla- 
tions, producing  the  recurrence  of  the  phenomena 
in  a  r^ular  series. 

The  hot,  cold,  and  prespiratory  stages  of  ague 
follow  each  other,  in  a  determinate  order, '  and 
recur  at  the  end  of  a  definite  period  ;  and  all  fevers 
which  do  not  terminate  fatally,  have  a  tendency 
to  resolve  themselves  by  running  a  certain  course 
of  given' diuration.  '  In  the  *warmer.climates,  where 
iiving  action  is  more  firee,  these  diseases  usually 
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termiMte  on  the  odd  days,  oo  ibaf;  account  termed 
critical;  and  in  our  own  country,  although  nKire 
irregular  in  their  course,  they  exhibit  a  disposition 
to  observe  weekly  periods^  by  undeigoing  marked 
cbimges  oQ  the  seventh,  fourteenth,  and  twenty* 
£if  t  days  of  the  inaiady.  Wbm  d  fever  ceases  on 
one  of  these  d^ys,  the  termination  is  usually  He* 
oompankd  by  some  notable  increase  of  secretion, 
by  a  parspiraticm,  diarrhfceat  or  baemorrbage ;  and 
these  facts  haye  been  taken  as  proofs  of  a  vie  me* 
dicatrix  naturm. 

That  the  symptoms  of  fev^r  are .  not  copse* 
quences  of  an  effort  at  recoMinf»  but  effects  pro* 
portjonate  to  the  violence  of  their  cause  is  evident- 
If  the  healthy  concatenation  of  daily  movements 
be  not  too  much  deranged,  they  will  of  neces^sity . 
return  to  their  pristine  regularity.    But  if  the  vio- 
lence of  excitement  be  sufficient  to  break  dow^ 
these  associations,  and  to  substitute  a  new  and 
inorbid  rhythm  of  organic  action(unless  medical  nh 
terference  form  part  of  the  chain  of  causation,)  tbf 
movements  will  hourly  deviate  fiirther  from  beaJth^ 
and  will  inevitably  terminate  in  ^he  destruction  §( 
the  individual.    The  morbid  actions,  which  cpm- 
nence  in  tbe  nutritive  f^inctions,  quickly  efffMt 
luich  a  change  in  the  nervous  system,  as  deranges 
it3  influenceon  the  rest  of  the  body ;  respiration  w4 
the  movement  of  the  beiN^I  ai»  rendered  jrr^ular 
by  disordered  aymp^tbj  witb  the  ceirebrnl  ti^w; 
fnd  the  n^^chinery,  after  a  more  or  less  protracted 
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Struggle,  becomes  completely  embarrassed,  and 
stops.  Another  consequence  of  violent  febrile 
action  is  local  inflammation  of  important  viscera, 
which  contributes  rapidly  to  dissolution ;  yet  these 
are  the  immediate  results  of  the  natural  reaction, 
when  unopposed  by  the  counter  operations  of 
medicine.  In  ague,  the  phenomena  are  somewhat 
slower  in  their  progress,  but  precisely  of  the  same 
nature.  The  movements  impressed  by  the  mor* 
bific  causes,  associate  themselves  with  the  daily 
functional  actions,  disturb  their  harmony,  and 
change  the  distribution  of  the  circulating  fluids. 
The  abdominal  viscera  become  the  seats  of  morbid 
congestions ;  the  liver,  the  spleen,  or  both  these 
organs  are  altered  in  their  structure  ;  the  pericar- 
dium thickens,  and  contains  a  dropsical  accuinula* 
tion  ;  general  dropsy  succeeds,  and  inflammation 
of  important  viscera  not  uhfrequently  hasten  the 
destruction  of  the  victim.* 

If  an  internal  force,  such  as  the  supposed  vis 
tnedicatrix,  really  existed,  its  means  of  cure  should 
undoubtedly  be  the  best  possible — a  proposition 
by  no  means  according  with  the  fact.  The  spon- 
taneous subsidence  of  ague  is  always  tedious,  un- 

*  The  thickening  of  the  pericardiam  was  a  frequent  appear- 
ance on  the  dissection  of  the  men  who  died  of  the  Walcfaeren 
fever;  and  there  existed  in  the  advanced  stages  of  that  comf^aint 
a  disposition  to  iniOanimation  of  the  lungs,  that  demanded  the 
most  copious  blood-lettings.  Of  150  of  these  patients  under  the 
aolhor^s  care,  fifteen  required  the  use  of  this  remedy  in  one 

morning. 
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certain,  and  liable  to  relapse,  not  unfrequently 
entailing  chronic  disease,  more  injurious  than  the 
original  affection :  while  the  administration  of  a 
few  doses  of  bark  early  in  the  complaint  speedily 
interrupts  the  diseased  movements,  and  performs, 
for  the  most  part,  a  permanent  cure. 

Hi  motus— <— et  beec  certamina  tanta 
Pulveris  exigui  jacta,  compessa  quiescunt. 

The  affusion  of  cold  water  in  continued  fever, 
and  the  administration  of  evacuents,  when  applied 
at  the  commencement  of  the  disease,  seldom  fail 
in  producing  effects  equally  happy ;  superseding 
the  natural  movements,  and  preventing  delirium, 
and  other  severe  symptoms,  which,  however  ne- 
cessary to  the  process  of  spontaneous  recovery, 
are  never  present  without  a  proportionate  increase 
of  danger  and  of  suffering  to  the  patient.  To  as- 
seft  that  these  movements  are  derangements  or 
excesses  in  the  curative  intentions  of  nature,  is 
begging  the  entire  question  ;  and  even  if  this  were 
granted,  the  argument  would  be  but  little  amended; 
for  that  physician  would  be  deemed  but  a  bungler 
in  his  art  whose  remedies  should  be  attended  with 
a  similar  liability  to  fatal  or  unpleasant  accidents. 

The  hypothesis  in  itself  may  perhaps  be  regarded 
as  of  little  consequence ;  and  if  it  served  only  as 
the  basis  of  one  additional  false  physico- theological 
argument,  would  be  harmless,  and  unworthy  of 
refutation.     But  it  not  only  tends  to  render  the 
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sick  too  confident  in  the  unassidted  powers  of  na^ 
ture,  but  misleads  the  practitioner  in  the  treatment 
of  disease.  A  servile  observance  of  the  operations 
of  nature,  or  an  endeavour  to  promote  the  critical 
evacuations,  prevents  the  timely  administration  of 
vigorous  remedies.  Under  the  sole  gurdatice  of 
this  principle  of  practice,  the  world  would  have 
lost  the  services  of  a  Currie,  an  Hamilton,  and  a 
Jenner.  Every  experimental  inquiry  into  the  na- 
ture and  properties  of  drugs  has  been  conducted 
in  direct  opposition  to,  and  in  positive  violation  of 
this  principle.  Like  all  the  other  entes  raiionis^ 
which  have  been  conjured  up  by  ardent  imagina- 
tions, or  proposed  by  calculating  imposture,  it  has 
uniformly  enfeebled  action,  and  enslaved  opinion. 
In  every  instance,  that  which  is  unphilosophical 
is  dangerous ;  and  that  which  is  false,  is  prejudi- 
cial. Truth  alone,  however<.contradictory  to  ex- 
isting passions,  or  incompatible  M'ith  prevailing 
systems,  is  the  sure  instrument  of  individual  hap- 
piness, and  at  once  the  lever  and  the  balance-wheel 
of  social  mechanics. 

The  perturbing  stimuli,  which  occasion  disease, 
may  offend  either  by  their  violence,  or  by  their  re- 
petition.  Against  the  latter  mode  of  attack,  nature 
has,  to  a  certain  extent,  guarded  by  thatlaw  of  vital* 
ity,which  connects  violenceofreaction  with  novelty 
of  impression.  There  are  very  many  stimuli  which 
rapidly  loise  their  power  of  affecting  the  system 
when  frequently  applied.    Opium,  digitalis,  cicuta, 
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and  the  narcotic  poisons  in  general,  afford  striking 
instances  of  this  law.  There  are  few  persons  who 
are  not  violently  affected  with  vertigo,  nausea,  vo- 
miting, and  the  other  symptoms,  arising  from  the 
action  of  this  class  of  drugs,  upon  smoking  thdir 
first  pipe  of  tobacco;  while,  after  a  very  few  repe- 
titions, they  become  scarcely  sensible  to  its  stimu- 
lus.  It  is  thus  that  individuals  of  strong  consti- 
tution are  enabled  to  resist,  for  a  series  of  years, 
the  injurious  action  of  excessive  quantities  of 
wine ;  and  (to  turn  from  the  physical  to  the  mbrat 
world)  it  is  thus  that  sights  of  horror  fail,  after  a 
short  habituation,  to  excite  those  reactions  of  the 
viscera,  which  constitute  the  emotions  of  disgucft, 
indignation,  and  pity.* 


*  The  painful  affection  which  accompanies  the  stronger  emo- 
tions, and  which  is  referred  to  the  pit  of  the  stomach,  whether  a 
canse  of  t'he  mental  impression,  as  Bichat  supposes,  or  only  a 
concomitant,  is  the  index  of  its  reality.  The  mere  moral  actions, 
which  should  accompany  particular  feelings,  may  be  performed 
afiter  the  causes  to  which  they  relate  have  failed  to  excite  emo- 
tion :  beopise  the  tendency  to  act  is  increased  by  the  same  habit 
which  decreases  the  tendency  to  feel.  This  is  the  physiological 
explanation  of  the  cold,  conscientious  charity,  which  distributes 
money  with  indifference  to  every  applicant,  without  sympathy, 
and  without  exertion.  The  generous  and  lively  feelings  that  im« 
pel  not  only  to  the  relief  of  want,  but  to  the  consolation  of  the 
ailicted,  and  that  proceed  from  an  actual  partition  in  the  feel- 
ings of  the  sufferer,  are  always  accompanied  by  the  organic  move- 
ments above-mentioned.  Hence  the  perfect  propriety  of  the  com- 
mon phrase,  which  is  no  figure  of  speech,  "  bowels  of  compas- 
sion/* 


PHENOMENA    OF    DISEASE.  405 

The  several  contagions  by  which  disease  is  pro- 
pagated, exhibit  very  many  curioys  modifications 
of  action,  depending  upon  the  influence  of  habit. 
The  most  remarkable  instances  are  to  be  found  in 
those  febrile  contagions  which  attack  the  same 
person  but  once.  But  almost  every  morbid  poison 
loses  something  of  its  impressive  force  in  consti- 
tutions which  have  been  previously  exposed  to  its 
action.  Physicians  and  nurses,  who  are  habitually 
environed  by  contagious  atmospheres,  are  much 
less  frequently  the  victims  of  disease,  than  their 
exposure  to  risk  should  warrant.  Not  only  indi- 
viduals, but  nations  become  thus  exempt  from 
contagious  influence ;  or  at  least  suffer  less  violent 
derangement  from  its  impetus.  The  leprosy,  for 
which  so  many  hospitals  were  endowed  by  our  an* 
cestors,  has  disappeared  from  Britain  as  an  epide- 
mic :  and  the  typhtis  gravior  is  not  only  less  pre- 
valent, but  less  fatal  in  its  attacks,  than  it  was  a 
few  centuries  back.* 


*  This  is  not  to  be  exdosively  attributed  to  the  personal 
immunity  of  the  moderns.  Cleanlier  habits  and  more  whole- 
some diet  have  co-operated  powerfully  towards  ^abating  the 
malignity  of  this  disease.  There  is,  however,  another  malady, 
whose  symptoms  are  undoubtedly  milder  than  they  were  on  its 
first  appearance  in  Europe,  and  with  which  the  changes  of  diet, 

&c.  have  nothing  to  do.    In  this  instance,  the  alteration  can  alone 

• 

be  explained  by  a  sort  of  constitutional  case-hardening,  commoB 
to.  the  whole  generation.  It  may  be  questioned,  whether  the  cu- 
rability of  this  disease,  without  mereuiy,  which  has  recently  be* 
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That  these  singular  exemptions  arise  out  of  the 
general  law  of  habit,  and  do  not  depend  upon  any 
thi^ng  peculiar  in  the  nature  of  the  causes,  is 
evinced  in  the  cases  of  exception  to  the  general 
rule,  which  frequently  occur ;  and  in  which  the 
full  effect  of  the  poison  is  rarely  exerted,  as  upon 
its  6rst  application.  When  a  person  who  has  had 
the  small-pox  is  inoculated  for  the  second  time, 
the  operation  may  be  utterly  exempt  from  conse- 
quence ;  or  a  local  inflammation  may  arise,  fol- 
lowed by  a  more  or  less  perfect  pustule.  Some- 
times a  few  secondary  pustules  appear,  and  even  a 
slight  degree  of  fever  takes  place;  and  in  a  few 
rare  cases,  the  disease  will  more  or  less  perfectly 
run  its  entire  course.  All  these  various  modi- 
fications of  action  cannot  depend  upon  a  fixed 
cause ;  but  must  follow  from  corresponding  va- 
riations in  the  impression  made  upon  the  sentient 
tissues  by  the  former  attack. 

The  influence  of  habit  is  not  equal  with  re- 
spect to  all  morbid  stimuli.  In  some  instances 
their  force  is  too  disproportionate  to  admit  of  its 
application.  Where  the  disease  springs  rather 
from  euars  in  quantity  than  in  the  quality  of  sti- 
mulation, th(^iufluenee  of  habit  operates  two  ways: 
for  while  by  i*s  operation  on  the  sentient  tissues  it 
tends  to  fortify  the  constitution,  by  its  effects  in 


*i*i 
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miiU4bfi4  9^^i>ii^ty  ^  tM  umiBiyijQ  its  pssidkr  j^on* 
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the  contracting  tissues,  it  increases  liability  to  dis^- 
ease;  This  last  consequence  is  particularly  felt  in 
the  mucous  tnembrabes  ;  which,  when  frequently 
excited  to  diseased  action,  become  liable  to  fall 
into  derangement  from  the  slightest  causes.  Hence 
the  superior  susceptibility  of  many  individuals  to 
pulmonary  fluxes,  to  diarrhoea,  and  more  particu- 
larly to  sore  throat. 

The  violence  of  impulse,  consecutive  to  the  ap- 
plication of  certain  agents,  destroys  life  so  in- 
stantly, as  almost  to  preclude  the  idea  of  interme- 
diate action.  The  changes  these  substances  effect 
in  the  living  tissues,  are  too  subtile  to  meet  the 
grasp  of  intellect,  either  at  the  instant  of  their 
taking  place,  or  in  the  traces  they  leave  after 
death.  Thus  much  only  is  known,  that  they  act 
upon  the  more  immediate  causes  of  life ;  and  so 
long  as  the  ordinary  operation  of  these  causes  lies 
hidden  from  contenrplation,  it  is  vain  to  attempt 
an  explanation  of  their  morbid  affections. 

The  contact  of  the  concentrated  prussic  or  hy- 
drocyanic acid  with  a  mucous  membrane  is  fol- 
lowed by  instant  death,  in  the  most  rigid  sense  of 
the  word.  Immersion,  in  an  atmosphere  of  carbo- 
nic acid,  produces  the  same  effect,  with  a  nearly 
equal  rapidity.  The  oil  of  tobacco,  and  that  of 
bitter  almonds,  suspend  the  relative  life  after  a  few 
convulsions ;  and  by  this  temporary  arrest  of  the 
i\)iictioii8  of  the  brain,  they  interrupt  the  respira- 
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'   tion  ;  and  thus  put  an  absolute  period  to  the  whole 
living  energies. 

The  contagion  bf  plague  and  of  typhus  fev^r 
have  also  been  known  to  destroy  life,  by  their  first 
impulse,  without  the  intervention  of  diseased  phe- 
noolena  ;  but  the  great  niajority  of  morbid  stimuli 
prove  fatal,  only  through  the  inordinate  actions 
they  induce  in  the  system. 

Some  highly  irritating  applications,  such  as  the 
red-hot  cautery,  and  the  more  concentrated  acrid 
poisons,  produce  instant  death  in  the  part  to  which 
they  are  applied.  When  brought  into  contact 
with  an  important  organ,  they  may  kill  by  the 
suspension  of  its  functions;  but  they  more  com* 
monly  destroy,  in  consequen.ce  of  the  violent  re* 
action,  occasioned  in  remote  organs,  by  the  death 
of  the  part  primarily  affected.  InOammation  and 
fever  are  the  general  consequences  of  these  afiec* 
tions. 

When  the  death  of  the  organ  does  not  imme- 
diately follow  the  application  of  a  pqisonous  sub- 
stance, all  the  effects  of  excessive  stimulation  are 
observed  to  succeed ;  inflammation  in  the  nutri* 
tive  parenchyma,  convulsions  in  muscular  tissues, 
increased  secretion  from  mucous  and  serous  mem* 
branes  ;— ^these  are  all  combined  in  the  case  of  the 
stomach  receiving  an  acrid  poison.  The  heat  and 
pain  in  the  region  of  that  organ,  indicate  the  first, 
the  spasmodic  vomiting  the  second,  and  the  quan- 
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tity  of  evacuated  fluids  the  third  of  these  affec- 
tions. When  important  viscera  are  thus  excited^ 
other  symptoms  follow,  through  the  sympathetic 
influence  of  the  part  upon  remote  organs.  Such 
are  the  muscular  tremors  and  cramps  in  the  ex- 
tremities, which  so  frequently  ensue  when  poisons 
have  been  swallowed. 

Some  stimuli  exert  their  energy  most  especially 
upon  certain  individual  tissues  or  organs,  and  in- 
fluence the  general  constitution  only  in  a  secon- 
dary manner.  Mercury  acts  peculiarly  upon  the 
lymphatic  and  glandular  systems ;  cantharides 
upon  the  kidnies,  and  urinary  system  ;  lead  upon 
the  muscles,  (more  especially  upon  the  muscular 
coat  of  the  intestines,)  and  the  narcotic  poisons,  in 
common  with  the  diffusible  stimuli,  (from  which 
they  differ  principally  in  force  and  concentration,) 
exert  their  chief  influence  upon  the  nervous 
tissue. 

The  effects  of  morbid  stimuli  of  less  activity,  (of 
such,  namely,  as  operate  by  repeated  impressions,) 
are  less  easily  assignable,  except  in  their  general 
results ;  whence  proceeds  the  difficulty  of  detect- 
ing with  accuracy  the  causes  of  many  complaints 
produced  by  their  agency.  Gout  and  stone- have 
been  ascribed  to  a  variety  of  contradictory  causes : 
the  origin  of  cancer  is  wholly  unknown.  The  di- 
rect influence  of  spirituous  potation  on  the  liver 
is  amongst  the  few  well  ascertained  facts  of  this 
order. 
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terminate  on  the  odd  dayt ,  on  that  account  tennad 
crUieal;  and  in  our  own  country,  although  mcire 
irregular  in  their  course,  they  exhibit  a  disposition 
lo  observe  weekly  periods*  by  undei^oing  marked 
changes  oQ  the  seventh,  fourteenth,  and  twenty* 
first  days  of  the  malady*  Whi&^  a  fever  ceases  on 
one  of  these  days,  the  teruMnation  is  usually  aic- 
oompanJed  hy  some  notable  increase  pf  secretion, 
by  a  perspiration,  diarrhoaai  or  haemorrhage ;  and 
these  faets  have  been  taken  as  proofs  of  a  via  me* 
dicatrix  natures. 

That  the  symptoms  of  fever  are.not  cx^se* 
quences  of  an  effort  at  recoveiy«  but  effects  pro* 
portioqate  to  the  violence  of  their  cause  is  evident* 
If  the  healthy  concatenation  of  daily  movemepts 
be  not  too  much  deranged,  they  will  of  necesjsity . 
return  to  their  pristine  regularity.     But  if  the  vi^^ 
lence  of  excitement  be  sufficient  to  break  down 
these  associations,  and  to  substitute  a  new  and 
inorbid  rhythm  of  organic  action(unle6s  medicaj  9^ 
terference  form  part  of  the  chain  of  causation,)  tbf 
movements  will  hourly  deviate  ftirther  from  heaJth, 
and  will  inevitably  terminate  in  the  destruction  ;(|f 
tbe  individual.    The  morbid  actions,  which  cpm- 
anence  in  tfaye  nutritive  functions,  qui<^lly  efffiQl 
fuch  a  change  in  the  nervous  system,  as  derangfs 
|t9  influenceon  the  rest  of  the  body ;  respiration  s^ 
the  movemeiut  of  the  besti^t  ace  rendered  irregular 
by  disordered  symp^hy  with  the  cerebfRal  tXpf^mx 
and  the  n^^nery,  after  a  oaore  or  leas  protracted 
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Struggle,  becomes  completely  embarrassed,  and 
stops.  Another  consequence  of  violent  febrile 
action  is  local  inflammation  of  important  viscera, 
which  contributes  rapidly  to  dissolution ;  yet  these 
are  the  immediate  results  of  the  natural  reaction, 
when  unopposed  by  the  counter  operations  of 
medicine.  In  ague,  the  phenomena  are  somewhat 
slower  in  their  progress,  but  precisely  of  the  same 
nature.  The  movements  impressed  by  the  mor- 
bific causes,  associate  themselves  with  the  daily 
functional  actions,  disturb  their  harmony,  and 
change  the  distribution  of  the  circulating  fluids. 
The  abdominal  viscera  become  the  seats  of  morbid 
congestions ;  the  liver,  the  spleen,  or  both  these 
organs  are  altered  in  their  structure  ;  the  pericar- 
dium thickens,  and  contains  a  dropsical  accumula- 
tion ;  general  dropsy  succeeds,  and  inflammation 
of  important  viscera  not  uhfrequently  hasten  the 
destruction  of  the  victim.* 

If  an  internal  force,  such  as  the  supposed  vis 
medicatrix,  really  existed,  its  means  of  cure  should 
undoubtedly  be  the  best  possible — a  proposition 
by  no  means  according  with  the  fact.  The  spon- 
taneous subsidence  of  ague  is  always  tedious,  un- 
^ I    — • — ■"■ 

*  The  thickening;  of  the  pericardiam  was  a  freqaent  appear- 
ance on  the  dissection  of  the  men  who  died  of  the  Walcherea 
fever;  and  there  existed  in  the  advanced  stages  of  that  complaint 
a  disposition  to  inflammation  of  the  lungs,  that  demanded  the 
most  copious  blood-lettings.  Of  150  of  these  patients  under  the 
author's  care,  fifteen  required  the  use  of  this  remedy  in  one 

morning. 
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ctUed  a  catarrh,  howererTioIeiltaitaybe  i1«  attack; 
while  no  malady  is  more  certainly  fetal,  than 
tuberaubircooaumption,  which  i&  an  orgaaic  aflbc- 
tiiDiD  of  the  same  vtacus. 

The  excitenneots  which  cause  diaeaae*  m^y  bt 
confined  to  the  parta  to  which  the  mOrbid  stimii* 
lus  is  applied;  or  th^y  may  extend  to  the  de- 
rangement of  the  whole  system* 

General  diseaaea  may  be  induced  by  caukes  anii* 
logons  in  their  operation  to  the  diffusible  stimuli : 
such  are  the  several  febrile  contagions^    *They 
may  likewise  originate  in  stimuli  of  intense  energy, 
.or  in  applications  mad^  to  organs,   maintdinlfl^ 
.numerous  and  important  sympathies  in  t h^  system. 
Inflammations  of  the  brain,  heart,  and  stomach, 
produce  the  most  universal  and  violent  derange* 
menta^  from  their  exalted  vitality  and  pervading 
Jnfiueoee  in   the   general  economy.   -Erysipelas, 
^  which  is  an  inflammatory  affection  of  the  skin, 
produces  dangerous  and  often  fatal  commotion  in 
ilie  constitution,  through  tbe  sympathies  of  that 
organ  ;  while  phlegmon,  or  common  abscess,  which 
i$  a  similar  affection  of  the  subjacent  cellular  sub- 
.  stance,  requires  to  be  extensive,  or  violent,  in  order 
to  involve  the  system  at  large  in  its  morbid  excite- 
ment. 

Organic  diseases  occasion  in  general  a  less  vio- 
lent derangement  of  the  constitution  than  the 
functional  maladies  of  the  same  viscera.  But 
when  the  functions  of  important  organs  are  sus- 
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peii^ed,  or  matearially  changed,  the  concatenation 
of  actions  being  broken,  the  economy  suffers  a 
disturbance  which  is  altogether  independent  of 
sympathetic  influence.  In  this  way  a  disease  of 
the  liver,  which  excites  little  or  no  febrile  actioOf 
may  become  the  cause  of  dyspepsia,  of  difficult 
bjreathing,  and  of  dropsy ;  by  disturbing  the  balance 
of  the  nutritive  functions. 
.  Diseases  are  likewise  distinguished  as  acute,  and 
chronic  ;  according  to  the  length  of  time  they  ,con- 
some  in  performing  thj^ir  natural  course*  The  ra- 
pidity of  a  disease  should  not  however  be  estimated 
by  its  absolute  duration  ;  but  by  a  comparison  with 
the  rapidity  of  the  customary  actions  of  the  part  af- 
ffepted.  Inflammation  in  the  cellular  substance  of 
a  muscle  may  pass  through  all  its  stages  in  a  few 
days ;  while  in  thatofa  bone,  itwill  occupy  as  many 
months,  to  arrive  at  its  termination.  Yet  both, 
in  relation  to  the  ordinary  movements  of  the  parts, 
may  be  considered  as  acute  diseases.  The  dis- 
tinction of  acute  and  chronic  malady  would 
therefore  be  more  properly  confined  to  the  diffe- 
rent diseases  of  the  same  tissue. 

It  is  a  general  and  a  necessary  law  of  motion, 
whether  it  result  from  organic  or  from  mechanical 
causes,  that  when  the  consequences  of  accidental 
violence,  are  not  sufficient  absolutely  to  arrest 
periodical  and  recurrent  movements,  the  aber« 
rations  they  occasion,  are  gradually  diminished, 
,1i>y  the  influence  of  the  permanent  forces  ;  and  the 
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machioe  ultimately  returns  to  its  priniritive  and 
regular  action.*  Every  deviation  from  heahhy 
excitement  does  not  therefore  induce  diseasie ; 
nor  every  disease  terminate  naturally  in  disso- 
lution. 

Small  accidental  excesses  of  stimulation  arer 
followed  by  a  corresponding  increase  of  action^ 
which  occasions  a  proportionate  exhaustion  of 
vitality.  This  exhaustion  may  perhaps,  in  its 
tiirn,  become  excessive ;  and  a  diminished  action 
be  thus  induced,  which  will  tend  towards  the 
opposite  extreme,  and  accumulate  excitability,  in 
a  trifling  degree  above  par.  An  oscillation  rourid 
the  point  of  healthy  stimulation  will  thus  be  pro- 
duced, which  will  only  subside  -after  a  certain 
number  of  librations,  the  excess.becoming  at  eacb 
alternation  less  extreme,  till  the  diseased  move- 
ments are  gradually  lost,  in  the  accustomed  diur- 
nal motions  of  the  healthy  organization. 

These  oscillations"  are  frequently  too  trifling 
to  excite  notice,  or  are  indrcated  merely  by  a  slight 
acceleration  in  the  beats  of  the  pulse.  When 
more  violent  they  constitute  fever,  and  becotne 
the  subject  of  medical  treatment. 

Some  excesses  of  stimulation  are  balanced  by 
countervailing  actions  excited  in  remote  organs  ; 

*  «*  Dans  untt  s^rie  <l*6v^n)ein«us,  indefiniment  prolong^e 
des  caused  i^guli^res  et  constantes*.  doit  TeroporUr  a  la  longue, 
sur  celles  dte  causes  irr^guli^res/* 

La  Place. 
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the  harmony  and  correspondence  in  the  dijicharge 
of  the  nutritive  functions,  affording  a  principle  of 
mutual  compensation.  An  example  wiU  explain 
the  proposition.  If  too  much  nutriment  be  in- 
troduced into  the  system,  it  tends  to  produce  an 
inflammatory  increase  of  action  in  the  constitu- 
tion. The  temporary  acceleration  of  function, 
it  thus  occasions,  hurries  the  blood  in  larger 
quantities  through  the  lungs,  and  the  other  excre« 
tory  organs.  By  these  means,  the  superfluous 
matter,  if  not  very  excessive,  is  discharged  from 
the  body,  without  much  inconvenience.  It  is 
by  favouring  this  action,  that  exercise  enables  a 
stout  constitution  to  support  a  certain  degree  of 
excess,  with  comparative  impunity. 

In  some  instances,  the  immediate  consequences 
of  diseased  excitement  tend  to  restore  the  part  to 
its  habitual  functions.     The  inflammation  of  mu« 

•  •  • 

cous  membranes,  if  not  suflBcjently  violent  to 
alter  the  organization,  is  attended  with  an  increase 
of  secretion  from  their  surface,  by  which  the  sen- 
sibility of  the  vascular  tissue  is  gradually  abated, 
and  its  actions  brought  back  to  their  healthy 
standard.  In  this  way  the  irritation  induced  by 
pieces  of  the  cloaths,  when  carried  into  the  wounds 
made  by  fire  arms,  causes  the  formation  of 
an  abscess,  by  which  the  offending  cause  is  carried 
to  the  surface  and  discharged.  Upon  these  and 
other    similar   tacts,    physicians    have   built    the 
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Specious  hypothesis  of  Hvi§me(Hcairiz^^ or  goretn- 
ing  principle,  presiding  over  the  functions,  and  as 
if  by  intelligence,  so  regulating  their  action,  as 
in  all  cases  of  injury  to  tend  towards  the  restoite* 
tion  of  order.  According  to  this  theory,  every 
disease  is  an  effort  of  nature,  for  the  re-establish- 
ment of  health ;  and  the  sole  admissible  indica- 
tions of  cure  are  to  favour  its  views,  and  to  ab- 
stain from  interference  with  its  processes,  except 
when  they  are  excessive,  and  thus  lead  to  thi 
dtetruction  of  life. 

There  is  a  mysticism  in  this  doctrine  highly 
agreeable  to  feeble  minds,  and  against  which  the 
strongest  intellect  is  not  always  proof.  In  France 
the  vis  medicairix  forms  the  baais  of  professional 
practice,  and  though  in  England  no  great  respect 
is  paid  to  it  as  a  guide  in  the  treatment  of  disease, 
yet  it  still  creeps  into  general  reasonings,  and  is 
occasionally  heard  from  the  mouths  of  theorists 
and  teachers. 

There  is  in  this  doctrine  a  contradiction  implied 
in  the  very  terms  of  the  proposition  **  a  regulating 
prmciple^  subject  to  irregularity  t  If  there  existed 
in  the  anipial  mechanism  a  curative  principle, 
the  duty  of  the  physician  would  cease  ;  for  there 
could  remain  no  office  for  man  to  perform  where 

^    H  fvCK  «Aoyo(  So-A,  T»  Ktwi  Kiyov  voit7'  Uccvn  yif 

Xrfiy,  «(  S  FaXfiw  fi^o'iy,  h  Sira^i  roT^  ^(uok  ifiAv^  iijuioi 

i»tftyaii  s|i«f  iyiiot»  Tc  xa)  o'comprav,  aTrauVW  ay»vi^of*&ii» 

Demeirius  Pepagomtnui  de  Podagra,  p.  8. 
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The  several  contagions  by  which  disease  is  pro- 
pagated, exhibit  very  many  curious  modifications 
of  action,  depending  upon  the  influence  of  habit. 
The  most  remarkable  instances  are  to  be  found  in 
those  febrile  contagions  which  attack  the  same 
person  but  once.  But  almost  every  morbid  poison 
loses  something  of  its  impressive  force  in  consti- 
tutions which  have  been  previously  exposed  to  its 
action.  Physicians  and  nurses,  who  are  habitually 
environed  by  contagious  atmospheres,  are  much 
less  frequently  the  victims  of  disease,  than  their 
exposure  to  risk  should  warrant.  Not  only  indi- 
viduals, but  nations  become  thus  exempt  from 
contagious  influence ;  or  at  least  sufier  less  violent 
derangement  from  its  impetus.  The  leprosy,  for 
which  so  many  hospitals  were  endowed  by  our  an- 
cestors, has  disappeared  from  Britain  as  an  epide- 
mic :  and  the  typhus  gravior  is  not  only  less  pre- 
valent, but  less  fatal  in  its  attacks,  than  it  was  a 
few  centuries  back.* 


*  This  is  not  to  be  exclasively  attributed  to  the  personal 
immunity  of  the  moderns.  Cleanlier  habits  and  more  whole- 
some diet  have  co-operated  powerfully  towards  ^abating  the 
malignity  of  this  disease.  There  is,  however,  another  malady^ 
whose  symptoms  are  undoubtedly  milder  than  they  were  on  its 
first  appearance  in  Europe,  and  with  which  the  changes  of  diet^ 

&c.  have  nothing  to  do.    In  this  instance,  the  alteration  can  alona 

• 

be  explained  by  a  sort  of  constitutional  case-hardening,  common 
to.  the  whole  generation.  It  may  be  questioned,  whether  the  cu- 
rability of  thU  diseaie,  without  mercury,  wbich  has  recently  be» 
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In  conseqiience  of  this  new  mode  of  action,  lymph 
is  extravasated ;  and  this  substance  becomes  a 
nidus,  in  which  new  vessels  are  formed — the  bonds 
of  union  between  the  lips  of  the  wound.  All 
these  are  effects  flowing  from  their  causes,  and 
corollaries  of  the  great  law  of  nutritive  action. 
But  that  they  are  governed  by  design  or  with  re- 
ference to  a  specific  end,  is  contradicted  by  the 
consequences  of  the  «ame  phenomena,  whjen  they 
occur  in  other  parts  of  the  body.  Thus  the  na- 
tural  consequence  of  inflammatory  excitement  in 
the  serous  membranes  is  adhesion  between  their 
surfaces,  which  interrupts  tho  movements  of  the 
viscera  they  cover ;  and  if  the  disease  be  ex- 
tensive, it  18  necessarily  fatal.  In  this  manner  the 
lungs  are  frequently  bound  down  to  the  ribs,  or 
the  heart  chained  to  the  pericardium;  and  the 
functions  of  these  important  viscera  being  inter- 
rupted, death  ensues,  as  an  immediate  consequence 
of  the  supposed  efforts  of  the  vis  medicatrix.  / 

Another  instance  of  the  inefficiency  of  nature 
to  the  cure  of  disease,  and  of  the  absence  of  design 
in  her  morbid  movements,  exists  in  the  spasms  of 
the  intestines,  which  are  deemed  an  effort  to  expel 
the  offending  cause.  These  contractions  of  the 
muscular  fibre  are  the  necessary  consequences  of 
the  violence  of  its  excitement ;  and  are  irregular 
and  forcible  in  proportion  as  the  stimulus  is  ex- 
cessive. From  a  want  of  catenation  in  the  mov6- 
ments  arising  out  of  this  violence,  the  muscular 
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lively  those  substances  which  are  most  readily 
digested,  and  these  generally  speaking  stand  nearly 
in  the  following  order.  Old  flesh  meat,  the  flesh 
of  young  qaadrupeds,  fowl,  fish,  eggs,  milk,  the 
cerealia,  legumina,  farinaceous  roots,  boiled  leaves 
of  vegetables,  and  r^w  garden  productions  ;  or  to 
come  nearer  to  first  principles,  fibrine,  albumen, 
gelatine,  vegetable  gluten,  fsecula,  sugar,  gum, 
animal  and  vegetable  fixed  oil,  &c.  With  respect 
to  these  different  substances,  however,  individual 
stomachs  act  with  groat  uncertainty  and  caprice  ; 
and  experience  is  a  much  safer  guide  to  their  use, 
than  general  rules.* 

The  quantity  of  food,  which  is  necessary  for 
sustaining  life,  the  degree  of  stimulation  it  may 
possess,  and  the  quantity  of  resistance  it  may 
oppose  to  the  digestive  process,  without  injury  to 
the  economy,  vary  with  the  climate,  and  the 
habits  of  the  individuah  In  cold  regions,  more 
food  is  necessary  to  enable  the  animal  to  resist  the 
rigours  of  climate,  and  a  greater  degree  of  stimula- 
tion is  requisite  for  the  evolution  of  heat,  than 
would  be  endured  in  the  equatorial  latitudes : 
while  the  inhabitants  of  warm  climates  are  in- 

-        ■     -  —    -  * ■ T-         r |— --  • 

• 

*  ft  is  not  alone  the  elementary  constitation  of  a  sulistancey 
which  contributes  to  Its  wholesomeness ;  the  mode  of  cohesion  in- 
fluences extremely  its  solvability.  Many  articles  of  diet>  which  are 
difficult  of  digestion  in  mass,  or  when  eaten  raw,  become  whole- 
some  and  light  novrishmentj  by  division,  and  by  culinary  pre- 
paration. 

£    E    9 
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fiermioate  on  the  odd  days,  oo  ibat  account  tennad 
criHeal;  and  in  our  own  country,  although  mofe 
irregular  in  their  course,  they  exhibit  a  diaposition 
to  observe  weekly  periods^  by  undeigoiug  marked 
changes  on  the  seventh,  fourteenth,  and  twenty* 
^rat  days  of  the  malady.  Wbm  a  fever  ceases  on 
one  of  these  days,  the  tcraination  is  usually  aic- 
oompankd  by  some  notable  increase  of  secretioOi 
by  a  perspiration,  diarrboaai  or  haemorrhage ;  and 
theae  facts  have  been  taken  as  proofs  <^  a  via  ma* 
dicatrix  natures. 

That  the  symptoms  of  fevfor  are .  not  copse* 
quencea  of  an  eff;>rt  at  recowiyft  but  effects  pro- 
portionate to  the  violence  of  their  cause  is  evident- 
If  the  healthy  concatenation  of  daily  movemepts 
be  not  too  much  deranged,  they  will  of  necessity . 
return  to  their  pristine  regularity.    But  if  the  vio- 
lence of  excitement  be  sufficient  to  break  down 
these  associations,  and  to  substitute  a  new  and 
fnorbid  rhythm  of  organic  action(uQle6s  medical  iph- 
terference  form  part  of  the  chain  of  causation,)  %hf 
movements  will  hourly  deviate  fiirther  from  heaJtIi, 
and  will  inevitably  terminate  in  ^be  destruction  ^(if 
the  individual.    The  morbid  actions,  which  cpm* 
anence  in  the  nutritive  functions,  quickly  efffpt 
auch  a  change  in  the  nervous  system,  as  derangfa 
}t9  influence  on  thereat  of  the  body ;  respiration  and 
the  movement  of  the  beiMTt  are  rendered  irregular 
by  disordered  sympathy  wit)i  the  cerebral  ti^ne; 
and  the  nij^hineiyt  after  a  oaore  or  leaa  protracted 
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Struggle,  becomes  completely  embarrassed,  and 
stops.  Another  consequence  of  violent  febrile 
action  is  local  inflammation  of  important  viscera, 
which  contributes  rapidly  to  dissolution ;  yet  these 
are  the  immediate  results  of  the  natural  reaction, 
when  unopposed  by  the  counter  operations  of 
medicine.  In  ague,  the  phenomena  are  somewhat 
slower  in  their  progress,  but  precisely  of  the  same 
nature.  The  movements  impressed  by  the  mor* 
bific  causes,  associate  themselves  with  the  daily 
functional  actions,  disturb  their  harmony,  and 
change  the  distribution  of  the  circulating  fluids. 
The  abdominal  viscera  become  the  seats  of  morbid 
congestions ;  the  liver,  the  spleen,  or  both  these 
organs  are  altered  in  their  structure  ;  the  pericar- 
dium thickens,  and  contains  a  dropsical  accumula- 
tion ;  general  dropsy  succeeds,  and  inflammation 
of  important  viscera  not  unfrequently  hasten  the 
destruction  of  the  victim.* 

If  an  internal  force,  such  as  the  supposed  vis 
tnedicatrix,  really  existed,  its  means  of  cure  should 
undoubtedly  be  the  best  possible — a  proposition 
by  no  means  according  with  the  fact.  The  spon- 
taneous subsidence  of  ague  is  always  tedious,  un- 

*  The  thickening  of  the  pericardiam  was  a  freqaent  appear- 
ance on  the  dissection  of  the  men  who  died  of  the  Walcberen 
fever;  and  there  existed  in  the  advanced  stages  of  that  complaint 
a  disposition  to  inflammation  of  the  lungs,  that  demanded  the 
most  copious  blood-lettings.  Of  150  of  these  patients  niider  the 
author's  care,  fifteen  required  the  use  of  this  remedy  in  one 

morning. 
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certain,  and  liable  to  relapse,  not  unfrequently 
entailing  chronic  disease,  more  injurious  than  the 
original  affection :  while  the  administration  of  a 
few  doses  of  bark  early  in  the  complaint  speedily 
interrupts  the  diseased  movements)  and  performs, 
for  the  most  part,  a  permanent  cure. 

« 

Hi  motus^-*— et  beec  certamina  tanta 
Pulveris  exigni  jacta,  compessa  qaiescunt. 

The  affusion  of  cold  water  in  continued  fever, 
and  the  administration  of  evacuents,  when  applied 
at  the  commencement  of  the  disease,  seldom  fail 
in  producing  effects  equally  happy ;  superseding 
the  natural  movements,  and  preventing  delirium, 
and  other  severe  symptoms,  which,  however  ne- 
cessary to  the  process  of  spontaneous  recovery, 
are  never  present  without  a  proportionate  increase 
of  danger  and  of  suffering  to  the  patient.  To  as* 
s6ft  that  these  movements  are  derangements  or 
excesses  in  the  curative  intentions  of  nature,  is 
begging  the  entire  question  ;  and  even  if  this  were 
granted,  the  argument  would  be  but  little  amended; 
for  that  physician  would  be  deemed  but  a  bungler 
in  his  art  whose  remedies  should  be  attended  with 
a  similar  liability  to  fatal  or  unpleasant  accidents. 

The  hypothesis  in  itself  may  perhaps  be  regarded 
as  of  little  consequence ;  and  if  it  served  only  as 
the  basis  of  one  additional  false  physico-theological 
argument,  would  be  harmless,  and  unworthy  of 
refutation.     But  it  not  only  tends  to  render  the 
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sick  too  con6dent  in  the  unassidted  powers  of  na^ 
ture,  but  misleads  the  practitioner  in  the  treatment 
of  disease.  A  servile  observance  of  the  operations 
of  nature,  or  an  endeavour  to  promote  the  critical 
evacuations,  prevents  the  timely  administration  of 
vigorous  remedies.  Under  the  sole  guidatace  of 
this  principle  of  practice,  the  world  would  have 
lost  the  services  of  a  Currie,  an  Hamilton,  and  a 
Jenner.  Every  experimental  inquiry  into  the  na- 
ture and  properties  of  drugs  has  been  conducted 
in  direct  opposition  to,  and  in  positive  violation  of 
this  principle.  Like  all  the  other  entes  rationisj 
which  have  been  conjured  up  by  ardent  imagina- 
tions, or  proposed  by  calculating  imposture,  it  has 
uniformly  enfeebled  action,  and  enslaved  opinion. 
In  every  instance,  that  which  is  unphilosophical 
is  dangerous ;  and  that  which  is  false,  is  prejudi- 
cial. Truth  alone,  however^contradictory  to  ex- 
isting passions,  or  incompatible  with  prevailing 
systems,  is  the  sure  instrument  of  individual  hap- 
piness, and  at  once  the  lever  and  the  balance-wheel 
of  social  mechanics. 

The  perturbing  stimuli,  which  occasion  disease, 
may  oflFend  either  by  their  violence,  or  by  their  re- 
petition. Against  the  latter  mode  of  attack,  nature 
has,  to  a  certain  extent,  guarded  by  thatlawof  vitaU 
ity,which  connects  violenceofreaction  with  novelty 
of  impression.  There  are  very  many  stimuli  which 
rapidly  lose  their  power  of  affecting  the  system 
when  frequently  applied.    Opiunri,  digitalis,  cicuta, 
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In  consequence  of  this  new  mode  of  action,  lymph 
is  extravasated ;  and  this  substance  becomes  a 
nidus,  in  which  new  vessels  are  formed — the  bonds 
of  union  between  the  lips  of  the  wound.  All 
these  are  eflfects  flowing  from  their  causes,  and 
corollaries  of  the  great  law  of  nutritive  action. 
But  that  they  are  governed  by  design  or  with  re- 
ference to  a  specific  end,  is  contradicted  by  the 
consequences  of  the  «ame  phenomena,  when  they 
occur  in  other  parts  of  the  body.  Thus  the  na- 
tural  consequence  of  inflammatory  excitement  in 
the  serous  membranes  is  adhesion  between  their 
surfaces,  which  interrupts  tho  movements  of  the 
viscera  they  cover ;  and  if  the  disease  be  ex- 
tensive,  it  is  necessarily  fatal.  In  this  manner  the 
lungs  are  frequently  bound  down  to  the  ribs,  or 
the  heart  chained  to  the  pericardium;  and  the 
functions  of  these  important  viscera  being  inter- 
rupted, death  ensues,  as  an  immediate  consequence 
of  the  supposed  efforts  of  the  vis  medicatrix.  , 

Another  instance  of  the  ineflSciency  of  nature 
to  the  cure  of  disease,  and  of  the  absence  of  design 
in  her  morbid  movements,  exists  in  the  spasms  of 
the  intestines,  which  are  deemed  an  effort  to  expel 
the  offending  cause.  These  contractions  of  the 
muscular  fibre  are  the  necessary  consequences  of 
the  violence  of  its  excitement ;  and  are  irregular 
and  forcible  in  proportion  as  the  stimulus  is  ex- 
cessive. From  a  want  of  catenation  in  the  move- 
ments  arising  out  of  this  violence,  the  muscular 
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to  Halier,  the  fasters  have  generally  been  found 
among  women,  affected  with  hysteric,  lethargic, 
or  mental  maladies,  in  whom  the  action  of  the 
brain  was  diseased  and  irr^ular.  Another  impor- 
tant fact  is  that  these  patients  have  been  said  for 
the  most  part  to  partake  freely  of  water  ;  and  there 
is  no  ground  for  determining  that  the  stomach  ia, 
in  all  cases,  absolutely  incapable  of  decomposing 
that  fluid,  and  deriving  from  it  some  portion  of 
nourishment. 

Of  the  several  substances  taken  into  the  human 
subject,  those  which  are  used  in  a  liquid  state  are 
by  no  means  the  most  indifferent ;  being  not  only 
employed  with  the  smallest  reference  to  the  natural 
appetites,  but  also  the  most  compound  and  arti- 
ficial in  their  respective  characters.  For  the  mere 
purpose  of  dilution,  however,  water  may  be  con- 
sidered as  the  universal  beverage,  since  it  is  the 
basis  of  every  composition  used  for  quenching 
thirat.  It  is  seldom  employed  in  a  state  of  perfect 
purity,  and  indeed  seems  to  be  rendered  more 
wholesome  by  a  copious  impregnation  with  air« 
In  wells,  it  often  contains  smnll  portions  of  sul- 
phuric acid,  and  minute  quantities  of  earthy  salts; 
at  other  tioies  it  contains  lime  and  iron,  suspended 
by  carbonic  acid,  without  being  thereby  rendered 
unfit  for  drink,  or  deemed  merely  medical.  These 
slight  impregnations  are  not  unwholesome ;  and 
they  do  not  prove,  as  is  vulgarly  imagined,  the 
causes  of  gravel  and  stone. 
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terminate  on  the  odd  day«,  00  chat  account  twmcd 
crUieal ;  and  in  our  own  country,  although  more 
iri^guUr  in  their  course,  they  e:ihibit  a  disposition 
to  observe  weekly  periodsr  by  undergoing  marked 
changes  on  the  seventh,  fourteenth,  and  twenty* 
first  days  of  the  malady.  When  a  fever  ceases  on 
one  of  these  days,  the  termination  is  usually  aie* 
oompankdhy  some  notable  increase  of  secretiioii, 
by  a  perspiration,  diarrhcaai  or  basmorrhage ;  and 
these  facts  haye  been  laken  as  proofs  of  a  vis^  me« 
dicatrix  naturae* 

That  the  symptoms  of  fever  are.  not  cx^ae* 
quences  of  an  effort  at  recovery «  but  effects  pro* 
portjonate  to  the  violence  of  their  cause  isevideof. 
If  the  healthy  concatenation  of  daily  moyemepts 
be  not  too  much  deranged,  they  will  of  necesisity . 
return  to  their  pristine  regularity.    But  if  the  vip^ 
lence  of  exciteaieat  be  sufficient  to  break  down 
these  associations,  and  to  substitute  a  new  and 
inorbid  rhythm  of  organic  action(unle6S  medicaj  ijB«- 
terference  form  part  of  the  chain  of  causation,)  thf 
movements  will  hourly  deviate  further  from  bealtli, 
and  will  inevitably  terminate  in  jtbe  destruction  ^if 
tbe  individual.    The  morbid  actions,  which  cpm* 
dnence  in  the  nutritive  functions,  qui<^kly  eflfOl 
fuch  a  change  in  the  nervous  pystem,  as  deraogei 
Its  inffluenceon  the  rest  of  the  body ;  respiration  vf4 
the  movemejnt  of  the  besuFt  are  rendered  jrr^ular 
by  disordered  aymp^thy  wit|i  the  cerebral  tiipue; 
and  the  noyichineiyt  ^^m^i  oaore  or  less  protracted 
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Struggle,  becomes  completely  embarrassed,  and 
stops.  Another  consequence  of  violent  febrile 
action  is  local  inflammation  of  important  viscera, 
which  contributes  rapidly  to  dissolution ;  yet  these 
are  the  immediate  results  of  the  natural  reaction, 
when  unopposed  by  the  counter  operations  of 
medicine.  In  ague,  the  phenomena  are  somewhat 
slower  in  their  progress,  but  precisely  of  the  same 
nature.  The  movements  impressed  by  the  mor* 
bific  causes,  associate  themselves  with  the  daily 
functional  actions,  disturb  their  harmony,  and 
change  the  distribution  of  the  circulating  fluids. 
The  abdominal  viscera  become  the  seats  of  morbid 
congestions ;  the  liver,  the  spleen,  or  both  these 
organs  are  altered  in  their  structure  ;  the  pericar- 
dium thickens,  and  contains  a  dropsical  accumula* 
tion  ;  general  dropsy  succeeds,  and  inflammatioA 
of  important  viscera  not  uhfrequently  hasten  the 
destruction  of  the  victim.* 

If  an  internal  force,  such  as  the  supposed  vis 
tnedicatrix,  really  existed,  its  means  of  cure  should 
undoubtedly  be  the  best  possible — a  proposition 
by  no  means  according  with  the  fact.  The  spon- 
taneous subsidence  of  ague  is  always  tedious,  un- 

*  The  thickening  of  the  pericardiam  was  a  frequent  appear- 
ance on  the  dissection  of  the  men  who  died  of  the  Walcherea 
fever;  and  there  existed  in  the  advanced  stages  of  that  complain! 
a  disposition  to  inflammation  of  the  lungs,  that  demanded  the 
most  copious  blood-lettings.  Of  150  of  these  patients  under  the 
author's  care,  fifteen  required  the  use  of  this  remedy  in  one 

morning. 
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certain,  and  liable  to  relapse,  not  unfreque^tly 
entailing  chronic  disease,  more  injurious  than  the 
original  aflEection :  while  the  administration  of  a 
few  doses  of  bark  early  in  the  complaint  speedily 
interrupts  the  diseased  movements,  and  performs, 
for  the  most  part,  a  permanent  cure. 

Hi  jnotug'— -^et  bcec  certamina  tanta 
PuWeris  exigni  jacto,  compessa  quiescunt. 

The  affusion  of  cold  water  in  continued  fever, 
and  the  administration  of  evacuents,  when  applied 
at  the  commencement  of  the  disease,  seldom  fail 
in  producing  effects  equally  happy ;  superseding 
the  natural  movements,  and  preventing  delirium, 
and  other  severe  symptoms,  which,  however  ne- 
cessary to  the  process  of  spontaneous  recovery, 
are  never  present  without  a  proportionate  increase 
of  danger  and  of  suffering  to  the  patient.  To  as- 
sfeft  that  these  movements  are  derangements  or 
excesses  in  the  curative  intentions  of  nature,  is 
begging  the  entire  question  ;  and  even  if  this  were 
granted,  the  argument  would  be  but  little  amended; 
for  that  physician  would  be  deemed  but  a  bungler 
in  his  art  whose  remedies  should  be  attended  with 
a  similar  liability  to  fatal  or  unpleasant  accidents. 

The  hypothesis  in  itself  may  perhaps  be  regarded 
as  of  little  consequence ;  and  if  it  served  only  as 
the  basis  of  one  additional  false  physico* theological 
argument,  would  be  harmless,  and  unworthy  of 
refutation.     But  it  not  only  tends  to  render  the 
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sick  too  confident  in  the  unassisted  powers  of  na-« 
ture,  but  misleads  the  practitioner  in  the  treatment 
of  disease.  A  servile  observance  of  the  operations 
of  nature,  or  an  endeavour  to  promote  the  critical 
evacuations,  prevents  the  timely  administration  of 
vigorous  remedies.  Under  the  sole  guidance  of 
this  principle  of  practice,  the  world  would  hare 
lost  the  services  of  a  Currie,  an  Hamilton,  and  a 
Jenner.  Every  experimental  inquiry  into  the  na- 
ture and  properties  of  drugs  has  been  conducted 
in  direct  opposition  to,  and  in  positive  violation  of 
this  principle.  Like  all  the  other  entes  rationis^ 
which  have  been  conjured  up  by  ardent  imagina- 
tions, or  proposed  by  calculating  imposture,  it  has 
uniformly  enfeebled  action,  and  enslaved  opinion. 
In  every  instance,  that  which  is  unphilosophical 
is  dangerous ;  and  that  which  is  false,  is  prejudi- 
cial. Truth  alone,  however-contradictory  to  ex- 
isting passions,  or  incompatible  with  prevailing 
systems,  is  the  sure  instrument  of  individual  hap- 
piness, and  at  opce  the  lever  and  the  balance-wheel 
of  social  mechanics. 

The  perturbing  stimuli,  which  occasion  disease, 
may  offend  either  by  their  violence,  or  by  their  re- 
petition. Against  the  latter  mode  of  attack,  nature 
has, to  a  certain  extent,  guarded  by  thatlawof  vitaU 
ity,which  connects  violenceofreaction  with  novelty 
of  impression.  There  are  very  many  stimuli  which 
rapidly  loise  their  power  of  affecting  the  system 
when  frequently  applied.    Opium,  digitalis,  cicuta, 
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and  the  narcotic  poisons  in  general,  afford  striking 
instances  of  this  law.  There  are  few  persons  who 
are  not  violently  aflFccted  with  vertigo,  nausea,  vo- 
miting, and  the  other  symptoms,  arising  from  the 
action  of  this  class  of  drugs,  upon  smoking  thdir 
first  pipe  of  tobacco;  while,  after  a  very  few  repe- 
titions,  they  become  scarcely  sensible  to  its  stimu- 
lus.  It  is  thus  that  individuals  of  strong  consti- 
tution are  enabled  to  resist,  for  a  series  of  years, 
the  injurious  action  of  excessive  quantities  of 
wine ;  and  (to  turn  from  the  physical  to  the  rodral 
world)  it  is  thus  that  sights  of  horror  fail,  after  a 
short  habituation,  to  excite  those  reactions  of  the 
viscera,  which  constitute  the  emotions  of  disgust, 
indignation,  and  pity.* 


*  Tbe  painful  affection  whicti  accompanies  the  stronger  emo- 
tions*  and  which  is  referred  to  tbe  pit  of  the  stomach,  whether  a 
cause  of  the  mental  impression,  as  Bichat  supposes,  or  only  a 
concomitant,  is  the  index  of  its  reality.  Tbe  mere  moral  actions, 
which  should  accompany  particular  feelings,  may  be  performed 
after  the  causes  to  which  they  relate  have  failed  to  excite  emo- 
tion :  because  the  tendency  to  act  is  increased  by  the  same  habit 
which  decreases  the  tendency  to  feeL  This  is  the  physiological 
explanation  of  the  cold,  conscientious  charity,  which  distributes 
money  with  indifference  to  every  applicant,  without  sympathy, 
and  without  exertion.  The  generous  and  lively  feelings  that  im- 
pel not  only  to  tbe  relief  of  want,  but  to  the  consolation  of  the 
aflticted,  and  that  proceed  from  an  actual  partition  in  the  feel- 
ings of  the  sufferer,  are  always  accompanied  by  the  organic  move- 
ments above-mentioned.  Hence  the  perfect  propriety  of  the  com- 
JQon  phrase,  which  is  no  figure  of  speech,  "  bowels  of  compas- 
sion/* 
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The  several  contagions  by  which  disease  is  pro- 
pagated, exhibit  very  many  curious  modifications 
of  action,  depending  upon  the  influence  of  habit. 
The  most  remarkable  instances  are  to  be  found  in 
those  febrile  contagions  which  attack  the  same 
person  but  once.  But  almost  every  morbid  poison 
loses  something  of  its  impressive  force  in  consti- 
tutions which  have  been  previously  exposed  to  its 
action.  Physicians  and  nurses,  who  are  habitually 
environed  by  contagious  atmospheres,  are  much 
less  frequently  the  victims  of  disease,  than  their 
exposure  to  risk  should  warrant.  Not  only  indi- 
viduals, but  nations  become  thus  exempt  from 
contagious  influence ;  or  at  least  sufier  less  violent 
derangement  from  its  impetus.  The  leprosy,  for 
which  so  many  hospitals  were  endowed  by  our  an« 
cestors,  has  disappeared  from  Britain  as  an  epide- 
mic :  and  the  typhus  gravior  is  not  only  less  pre- 
valent, but  less  fatal  in  its  attacks,  than  it  was  a 
few  centuries  back.* 


*  This  is  not  to  be  exclusively  attributed  to  the  personal 
immunity  of  the  moderns.  Cleanlier  habits  and  more  whole- 
some diet  have  co-operated  powerfully  towards  ^abating  the 
malignity  of  this  disease.  There  is^  however,  another  malady, 
whose  symptoms  are  undoubtedly  milder  than  they  were  on  its 
first  appearance  in  Europe,  and  with  which  the  changes  of  dietj 
&c.  have  nothing  to  do.  In  this  instance,  the  alteration  can  alona 
be  explained  by  a  sort  of  constitutional  case-hardening,  common 
to  the  whole  generation.  It  may  be  questioned,  whether  the  cu- 
rability of  this  disease,  without  mercury,  which  has  recently  be- 
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That  Ibese  singular  e^cemptions  arise  out  of  the 
general  law  of  habit,  and  do  not  depend  upon  any 
thing  peculiar  in  the  nature  of  the  causes,  is 
evinced  in  the  cases  of  exception  to  the  general 
rule,  which  frequently  occur ;  and  in  which  the 
full  effect  of  the  poison  is  rarely  exerted,  as  upon 
its  first  application.  When  a  person  who  has  had 
the  small-pox  is  inoculated  for  the  second  ttoie, 
the  operation  may  be  utterly  exempt  from  conse- 
quence ;  or  a  local  inflammation  may  arise,  fol- 
lowed by  a  more  or  less  perfect  pustule.  Some- 
times  a  few  secondary  pustules  appear,  and  even  a 

k 

slight  degree  of  fever  takes  place;  and  in  a  few 
rare  cases,  the  disease  will  more  or  less  perfectly 
run  its  entire  course.  All  these  various  modi- 
fications of  action  cannot  depend  upon  a  fixed 
cause  ;  but  must  follow  from  corresponding  va- 
riations in  the  impression  made  upon  the  sentient 
tissues  by  the  former  attack. 

The  influence  of  habit  is  not  equal  with  re- 
spect to  all  morbid  stimuli.  In  some  instances 
their  force  is  too  disproportionate  to  admit  of  its 
application.  Where  the  disease  springs  rather 
from  errors  in  quantity  than  in  the  quality  of  slt- 
.mulation,  th^  influence  of  habit  operates  two  ways: 
fop  while  by  its  operation  on  the  sentient  tissues  it 
tends  to  fortify  the  constitution,  by  its  effects  in 
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to  Haller,  Ibe  festers  have  generally  been  found 
among  women,  affected  with  hysteric,  lethargic, 
or  mental  maladies,  in  whom  the  action  of  the 
brain  was  diseased  and  irr^ular.  Another  impor* 
tant  fact  is  that  these  patients  have  been  said  for 
the  most  part  to  partake  freely  of  water  ;  and  there 
is  no  ground  for  determining  that  the  stomach  i^, 
in  all  cases,  absolutely  incapable  of  decomposing 
that  fluid,  and  deriving  from  it  some  portion  of 
nourishment. 

Of  the  several  substarrces  taken  into  the  human 
subject,  those  which  are  used  in  a  liquid  state  are 
by  no  means  the  most  indifferent ;  being  not  only 
employed  with  the  smallest  reference  to  the  natural 
appetites,  but  also  the  most  compound  and  arti- 
ficial in  their  respective  characters.  For  the  mere 
purpose  of  dilution,  however,  water  may  be  con- 
sidered as  the  universal  beverage,  since  it  is  the 
basis  of  every  composition  used  for  quencliing 
thirst.  It  is  ^idom  employed  in  a  state  of  perfect 
purity,  and  indeed  seems  to  be  rendered  more 
wholesome  by  a  copious  impregnation  with  air* 
In  wells,  it  often  contains  smnll  portions  of  sul-? 
phuric  acid,  and  minute  quantities  of  earthy  salts; 
at  other  times  it  contains  lime  and  iron,  suspended 
by  carbonic  acid,  without  being  thereby  rendered 
unfit  for  drink,  or  deemed  merely  medical.  These 
slight  impregnations  are  not  unwholesome ;  and 
they  do  not  prove,  as  is  vulgarly  imagined,  the 
causes  of  gravel  and  stone. 
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The  water  of  running  streams  is  usually  more 
pure  than  that  of  wells,  and  on  that  account  is  more 
insipid  and  mawkish.  When,  however,  they  pa$s 
through  low  marshy  districts,  the  water  dissolves 
the  putrid  animal  and  vegetable  matter  of  the  soil, 
and  it  thus  becomes  a  frequent  cause  of  diarrhoea 
and  dysentery.* 

The  water  obtained  from  melted  ice  and  snow 
is  remarkably  pure,  but  it  contains  no  air  in  solu- 
tion, and  is  therefore  heavy  and  oppressive  to  the 
stomach.  It  has  unjustly  lain  under  the  im- 
putation of  causing  those  scrofulous  swellings  of 
the  bronchial  glands,  to  which  the  inhabitants  of 
Alpine  valleys  are  subject.  That  disease,  how- 
ever, is  no  less  frequent  in  Sumatra,  where  ice  and 
snow  are  never  seen,  while  it  is  entirely  unknown 
in  Thibet,  where  the  rivers  are  supplied  exclu- 
sively by  the  melting  of  the  mountain  snow. 

Of  the  liquors  artificially  prepared  for  the  use 
of  civilized  man,  the  simplest  are  the  impregna- ' 
tions  of  sapid  vegetables;  which  relieve  thirst  by 
gently  stimulating  the  fauces,  as  well  as  by  their 


*  The  water  of  the  Seine  is  remarkable  for  producing  violent 
effects  on  strangers ;  yet  Parmentier  reports  it  to  be  purer  even 
than  Bristol  water.  It  contains,  by  his  account,  five  grains  only 
in  the  pint  of  foreign  matter,  which  is  chiefly  selenite,  calcareous 
earth,  nitric  and  common  salts.  But  as  the  water  taken  above 
und  below  the  city  of  Paris  exhibited  no  cognizable  differences, 
it  is  evident  that  chemical  tests  cannot  disc6ver  animal  and  ve<« 
getable  matter,  when  suspended  in  minute  quantities. 
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operation  as  diluents.  Saccharine  and  farinaceous 
decoctions  satisfy  at  once  both  hunger  and  thirst. 
Fermented  liquors  likewise  usually  contain  some 
undecomposed  sugar,  and  are  consequently  pos- 
sessed of  nutritious  qualities:  but  their  leading 
property  is  that  of  intoxicating.  Beer,  likewise, 
contains  an  infusion  of  the  narcotic  bitter  principle 
of  the  hop,  which  contributes  much  to  the  eVils 
resulting  from  its  excessive  use.  New  beer  con- 
tains a  considerable  proportion  of  undecomposed 
sugar  and  foecula  :  by  time. the  whole  is  converted 
either  into  alcahol,  or  vinegar.  In  strong  beer 
the  vinous  fermentation  predominates;  in  the 
weaker  sorts,,  it  is  the  acetous  which  prevails  ;  but 
almost  all  old  beer  is  hard:  that  is,  it  contains 
•some  vinegar  in  its  composition.  On  this  account 
it  disagrees  with  feeble  stomachs,  in  which  acid  is 
habitually  present,  from  the  imperfection  of  the 
digesting  functions.* 

The  constant  use  of  beer  has  been  accused  of 
generating  stone.  If  history  is  to  be  believed; 
more  men  of  eminence  died  of  this  disorder  a  cen- 
tury or  two  back,  than  now  perish  from  it,  in  every 
rank  of  society;  a  fact  which  has  been  attributed 
to  their  more  abundant  use  of  malt  liquors.  This 
difference,  if  it  exists,  will  be  better  explained  by 


*  The  additioD  of  a  few  graios  of  carbonate  of  potash  corrects, 
to  a  certain  extent,  the  anwholeiomeiiess  and  the  disagreeaUe 
favour  of  hard  and  sour  beer. 
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^tinctively  led  to  the  choice  of  vegetable  food ; 
because  it  stimolates  in  a  smaller- degree,  and  be- 
cause its  digestion  is  attended  with  a  smaller 
evolution  of  animal  heat.  With  persons  thus 
situated,  abstinence  from  intoxicating  liquids  is  an 
easy  virtue ;  and  it  has  been  prescribed  by  legis- 
lators, rather  as  a  physical  than  a  moral  excel- 
lence.* Religion  in  its  externals  has  its  geogra- 
phical limits  ;  and  rules  of  observance  cannot  be 
universal.  Pythagoras  and  Mahomet,  had  they 
flourished  in  Scandinavia,  would  neither  have 
proscribed  wine,  nor  prohibited  the  slaughter  of 
animals.  It  was  a  great  mistake  in  those  who  in- 
troduced Christianity  into  Europe,  to  enjoin  an 
imitation  of  the  austerities  practised  by  the  ath- 
chorites  of  the  East.  By  forcing  the  inhabitants 
of  the  North  to  undertake  fasts  uncongenial  to 
their  position,  and  dangerous  to  their  health,  they 
necessarily  introduced  hypocrisy,  and  a  habit 
of  concealed  indulgence ;  and  they  laid  the.  foun- 
dation for  a  casuistry  the  most  subversive  of  good 
morals.  It  was  not  so  much  a  spirit  of  luxury,  as 
the  cravings  of  instinctive  appetite,  that  sought 
«  dispensation  for  wild  fowl  (a  most  stimulating 
food)  in  the  lent  kitchens  of  religious  communi- 
ties. 

The  nearer  we  advance  towards   the  pole,  the 

*  The  Italian,  however   depraved,    seldom   ezcbaoges    the 
luxury  of  iced  water,  for  spirituous  beverages. 
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greater  is  the  influence  of  climate  upon  the  diet. 
Putrid  fish,  which  constitutes  the  delicacy  of  a 
Laplander,  would  not  less  outrage  the  stomach, 
than  it  offends  the  senses  of  their  more  southern 
neighbours;  nor  is  the  liberal  use  of  distilled 
spirits  productive  of  the  same  ill  effects  in  the 
higher  latitudes,  as  in  the  more  temperate  re- 
gions ;  it  appears  rather  to  support  the  vigour  of 
vital  action  than  to  injure  the  stomach  and  liven 

In  the  inter- tropical  climates,  however,  the  vi- 
gorous  tendency  of  the  fluids  to  the  surface  does 
not  permit  the  viscera  to  become  centres  of 
fluxion,  sufficiently  energetic  for  the  purposes  of 
life,  without  the  aid  of  considerable  stimulatijoa ; 
and  the  inhabitants  have  an  instinctive  appetency 
for  spice  and  peppery  condiments.  The  excess  of 
atmospheric  heat  above  the  animal  temperature 
makes  likewise  as  considerable  inroads  upon  vita^ 
lity  as  the  opposite  extreme  in  the  polar  regions  ; 
and  the  habitual  languor  which  prevails  in.  these 
countries  seems  to  require,  or  at  leiast  tolerates,  a 
considerable  use  of  iardent  spirits,  which  are  taken 
largely  diluted,  and  in  small  but  repeated  doses. 

Animals  in  general  require  a  supply  of  food,  at 
intervals,  short  in  proportion  to  the  activity  of  their 
function^.  Serpents  and  the  oviparous  quadrupeds 
endure  fasts  for  inconceivably  long  periods.  The 
Boa-Gonstricor,  brought  with  Lord  Amherst's 
Embassy  from  India,  took  nourishment  once  only 
in  several  weeks ;  and  a  friend  of  the  author  of 
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these  pages  kept  for  some  years  a  toad  in  bis  wine 
cellar,  which  apparently  never  stirred  from  the  spot 
where  it  had  first  placed  itself,  and  probably  de- 
rived its  exclusive  support  from  the  few  spiders 
and  other  insects  which  happened  to  pass  within 
its  reach. 

Violent  exercise  demands  a  more  abundant  and 
stimulating  diet  than  Js  requisite  for  the  main- 
tenance of  a  sedentary  animal ;  but  it  is  an  error 
to  suppose  that  the  effects  of  excess  are  carried  off 
without  injury  by  great  bodily  exertions.  Hunters, 
more  especially,  conceive  themselves  entitled  to 
deeper  potations  than  their  milk-sop  neighbours  ; 
and  they  certainly  sustain  them  for  a  short  time 
^ith  apparent  impunity.  But  the  violent  strain 
upon  the  constitution,  occasioned  by  these  alter- 
nations of  hard  labour  and  excessive  repletion, 
shatters  the  economy,  and  is  seldom  followed  by 
an  healthy  old  age. 

Man  cannot  be  permanently  sustained^with  less 
than  one  meal  in  four  and  twenty  hours.  Death, 
however,  does  not  immediately  ensue  from  inani- 
tion. Well  authenticated  instances  are  on  record 
x)f  persons  having  sustaFued  fasts  for  ten  or  fourteen 
days,  without  fatal  consequences.  The  differences 
in  this  respect,  which  have  been  observed  in  diffe- 
rent individuals,  must,  in  a  great  measure,  depend 
upon  the  fat  or  lean  state  that  may  happen  to  have 
accompanied  the  commencement  of  their  absti* 
i^nce^    Something  also  must  be  referred  to  pecq- 
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liarity  of  constitution  ;  for  death  most  frequently 
results  rather  from  deficient  stimulation,  than  from 
the  want  of  nutritious  matter  in  the  system,  to 
support  the  vital  functions. 

Medical  and  physiological  books  teem  with  his- 
tories of  long  protracted  abstinence.  Haller  quotes 
instances  of  persons  who  have  fasted  for  months 
and  even  years  ;  thereby,  perhaps,  rather  proving 
his  industryand  extensive  learning,  th^n exhibiting 
the  strength  and  soundness  of  his  judgment. 
Many  such  stories  must  doubtless  have  originated 
in  that  credulity  and  love  of  the  marvellous,  inci- 
dent to  ignorance  and  to  superstition ;  for  they 
abound  principally  in  the  oldest  writers.  But 
more  perhaps  have  proceeded  from  a  spirit  of  false- 
hood in  the  narrators,  or  of  scandalous  deception 
in  the  supposed  subjects  themselves. 

The  recent  case  of  the  fasting  woman  of  Tut- 
bury  was  of  this  last  description.  After  exciting 
the  attention  of  the  whole  nation,  by  an  alleged 
fast  of  many  months,  she  was  at  length  with  some 
difficulty  detected,  and  proved  to  be  an  impostor. 
Having  contrived,  in  the  first  instance,  to  elude 
the  vigilance  of  persons  appointed  to  watch  her 
proceedings,  she  was  visited  by  the  lovers  of  the 
wonderful  from  all  parts  of  England,  and  she  de- 
rived ample  means  of  subsistence  from  the  very 
pretence  that  she  was  superior  to  its  necessity. 
At  last,  however,  the  rational  scepticism  of  an  en- 


4t4  PBBNOMEKA  OF  i>lS£A5£.' 

lightened  individual*  led  to  a  second  and  more  rigid 
scrutiny ;  and  the  imposition  was  discovered  by 
the  rapid  exhaustion  of  the  wretched  woman  on 
the  tenth  day  of  the  experiinent.f 

How  far  the  whole  of  such  surprisinjs;  adven- 
tures are  to  be  considered  as  underserving  of  credit, 
caDnot,  in  the  present  slate  of  physiologfy,  be 
ascertained.  The  analogy  of  hybernatins;  animala 
seems  to  warrant  the  abstract  possibility  of  such 
cases  ;  and  it  is  something  singular,  that,  according 


■   ■II         '         «         ■»  '■     ■■■■—■i^    «  *W'*       ■     >» 


*  If  the  author  is  not  misinformed,  it  was  principally  by  the 
activity  and  ingenuity  of  bis  friend,  Mr.  Lawrence,  (whom  to 
name  is  to  praise)  one  of  the  most  enterprising  physiologists 
and  enlightened  surgeons  of  the  present  genecation. 

t  The  prototype  of  this  lady  was  Eve  FleigeB,aDutch  woman, 
who,  for  fourteen  years  (from  1507  to  1611),  contrived  to  deceive 
the  world,  pretending  that  she  took  no  nourishment  but  the  scent 
of  flowers.  The  minister  and  magistrates  of  Meurs  made  trial  of 
her  for  thirteen  days  successively,  without  detecting  her  impos? 
tane.  Her  history  was  translated  from  the  Dutch  in  1611.  Over 
h^r  pietnre  ip  the  Putch  copy  4ire  these  verses  :«*- 

JfeuraehsBcajtiem  oernis,  decies  ter  sesque  peregit 
Aimos,  bis  si^ptem  prorens  non  TescitiirftnatSj. 
Nee  potat,  sic  sola  sedit,  sic  pallida  ▼itam 
Duci|,  et  exigui  se  oblectat  flocibus  horti. 

This  maid  of  Meurs  l^hirty-«is  yeares  spent, 
Foiirteene  of  ftrhich  she  tooke  no  nourishment* 
Thus  pale  and  wan  she  sits  sad  and  alone, 
A  garden's  all  she  loves  to  looke  upon. 
"  An  ApxHogUi  or  Dedaratim  of  ike  Power  and  Providence 
of  God,*'  %  Geof^ie  HakewiU,  foL  1636,  p.  44a 
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to  Halier,  the  festers  have  generally  heen  found 
among  women,  affected  with  hysteric,  lethargic, 
or  mental  maladies,  in  whom  the  action  of  the 
brain  was  diseased  and  irregular.  Another  impor- 
tant fact  is  that  these  patients  have  been  said  for 
the  most  part  to  partake  fre«ly  of  water  ;  and  there 
is  no  ground  for  determining  that  the  stomach  i^t 
in  all  cases,  absolutely  incapable  of  decomposing 
that  fluid,  and  deriving  from  it  some  portion  of 
nourishment. 

Of  the  several  substances  taken  into  the  human 
subject,  those  which  are  used  in  a  liquid  state  are 
by  no  means  the  most  indifferent ;  being  not  only 
employed  with  the  smallest  reference  to  the  natural 
appetites,  but  also  the  most  compound  and  arti- 
ficial in  their  respective  characters.  For  the  mere 
purpose  of  dilution,  however,  water  may  be  con- 
sidered as  the  universal  beverage,  since  it  is  the 
basis  of  every  composition  used  for  quenching 
thirat.  It  is  ^Idom  employed  in  a  state  of  perfect 
purity,  and  indeed  seems  to  be  rendered  more 
wholesome  by  a  copious  impregnation  with  air* 
In  wells,  it  often  contains  smnll  portions  of  sul-? 
phuric  acid,  and  minute  quantities  of  earthy  salts; 
at  other  times  it  contains  lime  and  iron,  suspended 
by  carbonic  acid,  without  being  thereby  rendered 
unfit  for  drink,  or  deemed  merely  medical.  These 
slight  impregnations  »re  not  unwholesome ;  and 
they  do  not  prove,  as  is  vulgarly  imagined,  the 
causes  of  gravel  and  stone. 
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The  water  of  running  streams  is  usually  more 
pure  than  that  of  wells,  and  on  that  account  is  more 
insipid  and  mawkish.  When,  however,  they  pass 
through  low  marshy  districts,  the  water  dissolves 
the  putrid  animal  and  vegetable  matter  of  the  soil, 
and  it  thus  becomes  a  frequent  cause  of  diarrhoea 
and  dysentery.* 

The  water  obtained  from  melted  ice  and  snow 
is  remarkably  pure,  but  it  contains  no  air  in  solu- 
tion, and  is  therefore  heavy  and  oppressive  to  the 
stomach.  It  has  unjustly  lain  under  the  im- 
putation of  causing  those  scrofulous  swellings  of 
the  bronchial  glands,  to  which  the  inhabitants  of 
Alpine  valleys  are  subject.  That  disease,  how- 
ever, is  no  less  frequent  in  Sumatra,  where  ice  and 
snow  are  never  seen,  while  it  is  entirely  unknown 
in  Thibet,  where  the  rivers  are  supplied  exclu- 
sively by  the  melting  of  the  mountain  snow. 

Of  the  liquors  artificially  prepared  for  the  use 
of  civilized  man,  the  simplest  are  the  impregna-  ' 
tions  of  sapid  vegetables  ;  which  relieve  thirst  by 
gently  stimulating  the  fauces,  as  well  as  by  their 


*  The  water  of  the  Seine  is  remarkable  for  producing  violent 
effects  on  strangers ;  yet  Parmentier  reports  it  to  be  parer  even 
than  Bristol  water.  It  contains,  by  his  account,  five  grains  only 
in  the  pint  of  foreign  matter,  which  is  chiefly  selenite,  calcareous 
earth,  nitric. and  common  salts.  Bat  as  the  water  taken  above 
and  below  the  city  of  Paris  exhibited  no  cognizable  differences, 
it  is  evident  that  chemical  tests  cannot  discbver  animal  and  ve<« 
getable  matter,  when  suspended  in  minute  quantities. 
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operation  as  diluents.  Saccharine  and  farinaceous 
decoctions  satisfy  at  once  both  hunger  and  thirst. 
Fermented  liquors  likewise  usually  contain  some 
undecomposed  sugar,  and  are  consequently  pos- 
sessed of  nutritious  qualities:  but  their  leading 
property  is  that  of  intoxicating.  Beer,  likewise, 
contains  an  infusion  of  the  narcotic  bitter  principle 
of  the  hop,  which  contributes  much  to  the  eVils 
resulting  from  its  excessive  use.  New  beer  con- 
tains a  considerable  proportion  of  undecomposed 
sugar  and  fcecula :  by  time  the  whole  is  converted 
either  into  alcahol,  or  vinegar.  In  strong  beer 
the  vinous  fermentation  predominates;  in  the 
weaker  sorts,. it  is  the  acetous  which  prevails  ;  but 
almost  all  old  beer  is  hard :  that  is,  it  contains 
some  vinegar  in  its  composition.  On  this  account 
it  disagrees  with  feeble  stomachs,  in  which  acid  is 
habitually  present,  from  the  imperfection  of  the 
digesting  functions.* 

The  constant  use  of  beer  has  been  accused  of 
generating  stone.  If  history  is  to  be  believed,' 
more  men  of  eminence  died  of  this  disorder  a  cen- 
tury or  two  back,  than  now  perish  from  it,  in  every 
rank  of  society  ;  a  fact  which  has  been  attributed 
to  their  more  abundant  use  of  malt  liquors.  This 
difference,  if  it  exists,  will  be  better  explained  by 


*  The  addition  of  a  few  grains  of  carbonate  of  potash  corrects, 
to  a  certain  extent,  the  nnwholeiomeaess  and  the  disagreeable 
ilavour  of  bard  and  sour  beer. 
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«tinctively  led  to  the  choice  of  vegetable  food ; 
because  it  stimulates  in  a  smaller- degree,  and  be- 
cause its  digestion  is  attended  with  a  smaller 
evolution  of  animal  heat.  With  persons  thus 
situated,  abstinence  from  intoxicating  liquids  is  an 
easy  virtue ;  and  it  has  been  prescribed  by  legis- 
lators, rather  as  a  physical  than  a  moral  excel- 
lence.* Religion  in  its  externals  has  its  geogra- 
phical limits  ;  and  rules  of  observance  cannot  be 
universal.  Pythagoras  and  Mahomet,  had  they 
flourished  in  Scandinavia,  would  neither  have 
proscribed  wine,  nor  prohibited  the  slaughter  of 
animals.  It  was  a  great  mistake  in  those  who  in« 
troduced  Christianity  into  Europe,  to  enjoin  an 
imitation  of  the  austerities  practised  by  the  a»^ 
chorites  of  the  East.  By  forcing  the  inhabitants 
of  the  North  to  undertake  fasts  uncongenial  to 
their  position,  and  dangerous  to  their  health,  they 
necessarily  introduced  hypocrisy,  and  a  habit 
of  concealed  indulgence ;  and  they  laid  the.  foun- 
dation for  a  casuistry  the  most  subversive  of  good 
morals.  It  was  not  so  much  a  spirit  of  luxury,  as 
the  cravings  of  instinctive  appetite,  that  sought 
«  dispensation  for  wild  fowl  (a  most  stimulating 
food)  in  the  lent  kitchens  of  religious  communi- 
ties. 

The  nearer  we  advance  towards  the  pole,  the 


*  The  Italian,  however   depraved,    seldom   exchanges    the 
luxury  of  iced  water,  for  spirituous  beverages. 
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greater  is  the  influence  of  climate  upon  the  diet. 
Putrid  fish,  which  constitutes  the  delicacy  of  a 
Laplander,  would  not  less  outrage  the  stomach, 
than  it  offends  the  senses  of  their  more  southern 
neighbours;  nor  is  the  liberal  use  of  distilled 
spirits  productive  of  the  same  ill  effects  in  the 
higher  ktitudes,  as  in  the  mote  temperate  re- 
gions ;  it  appears  rather  to  support  the  vigour  of 
vital  action  than  to  injure  the  stomach  and  liven 

In  the  inter-tropical  climates,  however,  the  vi- 
gorous tendency  of  the  fluids  to  the  surface  does 
not  permit  the  viscera  to  become  centres  of 
fluxion,  sufficiently  energetic  for  the  purposes  of 
life,  without  the  aid  of  considerable  stimulation ; 
and  the  inhabitants  have  an  instinctive  appetency 
for  spice  and  peppery  condiments.  The  excess  of 
atmospheric  heat  above  the  animal  temperature 
makes  likewise  as  considerable  inroads  upon  vitaf> 
lity  as  the  opposite  extreme  in  the  polar  regions  ; 
and  the  habitual  languor  which  prevails  in.  these 
countries  seems  to  require,  or  at  least  tolerates,  a 
considerable  use  of  ardent  spirits,  which  are  taken 
largely  diluted,  and  in  small  but  repeated  doses. 

Animals  in  general  require  a  supply  of  food,  at 
intervals,  short  in  proportion  to  the  activity  of  their 
function^.  Serpents  and  the  oviparous  quadrupeds 
endure  fasts  for  inconceivably  long  periods.  The 
Boa-GOHstficor,  brought  with  Lord  Amherst's 
Embassy  from  India,  took  nourishment  once  only 
in  several  weeks;  and  a  friend  of  the  author  of 
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these  pages  kept  for  some  years  a  toad  in  his  wioe 
cellar,  which  apparently  never  stirred  from  the  spot 
where  it  had  first  placed  itself,  and  probably  de- 
rived its  exclusive  support  from  the  few  spiders 
and  other  insects  which  happened  to  pass  within 
its  reach. 

Violent  exercise  demands  a  more  abundant  and 
stimulating  diet  than  Js  requisite  for  the  main- 
tenance of  a  sedentary  animal ;  but  it  is  an  error 
to  suppose  that  the  effects  of  excess  are  carried  off 
without  injury  by  great  bodily  exertions.  Hunters, 
more  especially,  conceive  themselves  entitled  to 
deeper  potations  than  their  milk-sop  neighbours  ; 
and  they  certainly  sustain  them  for  a  short  time 
^ith  apparent  impunity.  But  the  violent  strain 
upon  the  constitution,  occasioned  by  these  alter- 
nations of  hard  labour  and  excessive  repletion, 
shatters  the  economy,  and  is  seldom  followed  by 
an  healthy  old  age. 

Man  cannot  be  permanently  sustained^with  less 
than  one  meal  in  four  and  twenty  hours.  Death, 
however,  does  not  immediately  ensue  from  inani- 
tion. Well  authenticated  instances  are  on  record 
.of  persons  having  sustained  fasts  for  ten  or  fourteen 
days,  without  fatal  consequences.  The  differences 
in  this  respect,  which  have  been  observed  in  diffe« 
reot  individuals,  must,  in  a  great  measure,  depend 
upon  the  fat  or  lean  state  that  may  happen  to  have 
accompanied  the  commencement  of  their  absti^ 
A^nce^    Something  also  niust  be  referred  to  pecu« 
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liarity'of  canstitution  ;  for  death  most  frequently 
results  rather  from  deficient  stimulation,  than  from 
the  want  of  nutritious  matter  in  the  system,  to 
support  the  vital  functions. 

Medical  and  physiological  books  teem  with  his- 
tories of  long  protracted  abstinence.  Haller  quotes 
instances  of  persons  who  have  fasted  for  months 
and  even  years  ;  thereby,  perhaps,  rather  proving 
his  industry  and  extensive  learning,  th^n  exhibiting 
the  strength  and  soundness  of  his  judgment. 
Many  such  stories  must  doubtless  have  originated 
in  that  credulity  and  love  of  the  marvellous,  inci- 
dent to  ignorance  and  to  superstition ;  for  they 
abound  principally  in  the  oldest  writers.  But 
more  perhaps  have  proceeded  from  a  spirit  of  false- 
hood in  the  narrators,  or  of  scandalous  deception 
in  the  supposed  subjects  themselves. 

The  recent  case  of  the  fasting  woman  of  Tut- 
bury  was  of  this  last  description.  After  exciting 
the  attention  of  the  whole  nation,  by  an  alleged 
fast  of  many  months,  she  was  at  length  with  some 
difficulty  detected,  and  proved  to  be  an  impostor. 
Having  contrived,  in  the  first  instance,  to  elude 
the  vigilance  of  persons  appointed  to  watch  her 
proceedings,  she  was  visited  by  the  lovers  of  the 
wonderful  from  all  parts  of  England,  and  she  de- 
rived ample  means  of  subsistence  from  the  very 
pretence  that  she  was  superior  to  its  necessity. 
At  last,  however,  the  rational  scepticism  of  an  en- 
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lightened  individual*  led  to  a  second  and  more  rigid 
scrutiny ;  and  the  imposition  was  discovered  by 
the  rapid  exhaustion  of  the  wretched  woman  on 
the  tenth  day  of  the  experiinent.f 

How  far  the  whole  of  such  surprising  adven- 
tures are  to  be  considered  as  underserving  of  credit, 
catanot,  in  the  present  slate  of  physiology,  be 
ascertained.  The  analogy  of  hybernatins;  animals 
seems  to  warrant  the  abstract  possibility  of  such 
cases  ;  and  it  is  something  singular,  that,  according 


■  ■■■  «       III  '■    I  ■■  ■—  ii^M^      ■        »  >    <      m  tm  t, 


*  If  the  author  is  not  misinformecly  it  was  principally  by  the 
activity  and  ingenuity  of  bis  friend,  Mr.  Lawrence,  (whom  to 
name  is  to  praise)  one  of  the  most  enterprising  physiologists 
and  enlightened  surgeons  of  the  present  generation. 

t  The  prototype  of  this  lady  was  Ere  F}eigeB,aDutcb  woman, 
wbos  for  fourteen  years  (from  1597  to  1611),  contrived  to  deceire 
the  world,  pretending  that  she  took  no  nourishment  but  the  scent 
of  flowers.  The  minister  and  magistrates  of  Meurs  made  trial  of 
faer  for  thirteen  days  successively*  without  detecting  her  imposr 
tove.  Her  history  was  translated  from  the  Dutch  in  1611.  Over 
hpr  pietore  in  the  Putch  cofj  Are  these  yerses  :«- 

Jfevme  hascqnem  cernis,  decies  ter  sexqne  peregit 
AnaoSs  bis  sq^tem  procsns  non  TescitiirsDnis>. 
Nee  potst,  sic  sola  sedit*  sic  pallida  vitam 
Docilt,  et  exigui  se  oblectat  flocibus  horti. 

This  maid  of  Meurs  tliirty-sis  yeares  spent, 
Fonrteene  of  which  she  tooke  no  nourishment* 
Thus  pale  and  wan  she  sits  sad  and  alone, 
A  garden's  all  she  loves  to  looke  upon. 
«*  An  Apxihgiei  or  Declaraiitm  of  ike  Power  and  Providence 
of  God,''  ky  Geot^e  HckewiH,  foL  1636,  p.  44a 
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to  Haller,  Ibe  fasters  have  generally  been  found 
among  women,  aSected  with  hysteric,  lethargic, 
or  mental  maladies,  in  whom  the  action  of  the 
brain  was  diseased  and  irregular.  Another  impor- 
tant fact  is  that  these  patients  have  been  said  for 
the  most  part  to  partake  freely  of  water  ;  and  there 
18  no  ground  for  determining  that  the  stomach  is» 
in  all  cases,  absolutely  incapable  of  decomposing 
that  fluid,  and  deriving  from  it  some  portion  of 
nourishment. 

Of  the  several  substances  taken  into  the  human 
subject,  those  which  are  used  in  a  liquid  state  are 
by  no  means  the  most  indifferent ;  being  not  only 
employed  with  the  smallest  reference  to  the  natural 
appetites,  but  also  the  most  compound  and  arti- 
ficial in  their  respective  characters.  For  the  mere 
purpose  of  dilution,  however,  water  may  be  con- 
sidered as  the  universal  beverage,  since  it  is  the 
basis  of  every  composition  used  for  quenching 
thirat.  It  is  seldom  employed  in  a  state  of  perfect 
purity,  and  indeed  seems  to  be  rendered  more 
wholesome  by  a  copious  impregnation  with  air* 
In  wells,  it  often  contains  smwil  portions  of  sqU 
phuric  acid,  and  minute  quantities  of  earthy  salts; 
at  other  times  it  contains  lime  and  iron,  suspended 
by  carbonic  acid,  without  being  thereby  rendered 
unflt  for  drink,  or  deemed  merely  medical.  These 
slight  impregnations  are  not  unwholesome ;  and 
they  do  not  prove,  as  is  vulgarly  imagined,  the 
causes  of  gravel  and  stone. 
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The  water  of  running  streams  is  usually  more 
pure  than  that  of  wells,  and  on  that  account  is  more 
insipid  and  mawkish.  When,  however,  they  pass 
through  low  marshy  districts,  the  water  dissolves 
the  putrid  animal  and  vegetable  matter  of  the  soil, 
and  it  thus  becomes  a  frequent  cause  of  diarrhoea 
and  dysentery.* 

The  water  obtained  from  melted  ice  and  snow 
is  remarkably  pure,  but  it  contains  no  air  in  solu- 
tion, and  is  therefore  heavy  and  oppressive  to  the 
stomach.  It  has  unjustly  lain  under  the  im- 
putation of  causing  those  scrofulous  swellings  of 
the  bronchial  glands,  to  which  the  inhabitants  of 
Alpine  valleys  are  subject.  That  disease,  how- 
ever, is  no  less  frequent  in  Sumatra,  where  ice  and 
snow  are  never  seen,  while  it  is  entirely  unknown 
in  Thibet,  where  the  rivers  are  supplied  exclu- 
sively by  the  melting  of  the  mountain  snow. 

Of  the  liquors  artificially  prepared  for  the  use 
of  civilized  man,  the  simplest  are  the  impregna-  ' 
tions  of  sapid  vegetables  ;  which  relieve  thirst  by 
gently  stimulating  the  fauces,  as  well  as  by  their 


*  The  water  of  the  Seine  is  remarkable  for  producing^  violent 
effects  on  strangers ;  yet  Parmentier  reports  it  to  be  purer  even 
than  Bristol  water.  It  contains,  by  his  account,  five  grains  only 
in  the  pint  of  foreign  matter,  which  is  chiefly  selenite,  calcareous 
earth,  nitric  and  common  salts.  But  as  the  water  taken  above 
and  below  the  city  of  Paris  exhibited  no  cognizable  differences, 
it  is  evident  that  chemical  tests  cannot  di8c6ver  animal  and  ve« 
getable  matter,  when  suspended  in  minute  quantities* 
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operation  as  diluents.  Saccharine  and  farinaceous 
decoctions  satisfy  at  once  both  hunger  and  thirst. 
Fermented  liquors  likewise  usually  contain  some 
undecomposed  sugar,  and  are  consequently  pos- 
sessed of  nutritious  qualities:  but  their  leading 
property  is  that  of  intoxicating.  Beer,  likewise, 
contains  an  infusion  of  the  narcotic  bitter  principle 
of  the  hop,  which  contributes  much  to  the  eVils 
resulting  from  its  excessive  use.  New  beer  con- 
tains a  considerable  proportion  of  undecomposed 
sugar  and  foecula :  by  time  the  whole  is  converted 
either  into  alcahol,  or  vinegar.  In  strong  beer 
the  vinous  fermentation  predominates;  in  the 
weaker  sorts,,  it  is  the  acetous  which  prevails ;  but 
almost  all  old  beer  is  hard:  that  is,  it  contains 
some  vinegar  in  its  composition.  On  this  account 
it  disagrees  with  feeble  stomachs,  in  which  acid  is 
habitually  present,  from  the  imperfection  of  the 
digesting  functions.* 

The  constant  use  of  beer  has  been  accused  of 
generating  stone.  If  history  is  to  be  believed,' 
more  men  of  eminence  died  of  this  disorder  a  cen- 
tury or  two  back,  than  now  perish  from  it,  in  every 
rank  of  society;  a  fatt  which  has  been  attributed 
to  their  more  abundant  use  of  malt  liquors.  This 
difference,  if  it  exists,  will  be  better  explained  by 


*  The  addition  of  a  few  grains  of  carbonate  of  potash  corrects, 
to  a  certain  extent,  the  nnwholeiomeness  and  the  disagreeable 
ilaTour  of  hard  and  aour  been 
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the  superior  rationality  of  modern  babits»  and 
greater  sobriety,  with  respect  to  fermented  liquors 
of  every  kind.* 

Wines  vary  considerably  in  their  constitution. 
In  hot  climates  the  grape  ripens  more  completely, 
and  the  winos  are  sweet  and  luscious ;  contribut- 
ing more  abundantly  to  nourishment.  The  Spa- 
niards and  Portuguese,  however,  push  the  fermen« 
tation  so  far,  as  nearly  to  decompose  all  the  sugar 
of  their  rich  grapes ;  and  their  wines  are  princi- 
pally characterized  by  strength.  The  Rhenish 
wiiies  are  strong,  but  abound  in  acid.  The  French 
wines  maintain  a  middle  character,  and  are,  on 
that  account,  the  most  wholesome.  Legislators 
do  not,  therefore,  consult  the  health  of  the  people, 
in  laying  on  these  wines  so  heavy  a  duty,  as  to 
prevent  their  geiieral  u^e:  but  it  is  not  the  least 
evil  of  long  continued  and  unnatural  warfare,  that 
it  necessitates  ah  expenditure  which  must  render 
every  consideration,  moral  and  physical,  subaltern 
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*  Halier  praises  beer  as  a  preventative  of  stone,  and  quotes 
Cyprian,  as  affirming,  that  of  14,000  persons,  cot  for  this  disease, 
none  were  beer  drinkers.  Bottled  beer,  by  the  carbonic  acid  it 
contains,  may  perhaps  operate  as  a  solvent,  on  some  species  of  cal- 
culus ;  but  vapid  «o«r  beer,  by  injuring  tihe  tone  of  ^he  stomach, 
vny  justly  be  suspected  of  conlribiitiDg  to  the  disease.  The 
uncertainty  which  prevails  on  these  points  is  not  very  flattering 
to  the  medical  art,  nor  to  its  practitioners.  **  Profecto  eos  ipsos 
qui  se  aliquid  certi  habere  arbitrantnr,  addubitare  coget  doctis- 
simorum  faandinum  de  mftximi  fe  tanta  dissensio." 

Cicero  de  Jfai.  JDeorum. 


-,p' 


PHENOMENA    OF    BISEASE.  429 

and  secondary  to  fiscal  objects,  and  to  extortion 
of  the  last  possible  shilling  for  the  public  purse. 

Distilled  spirits,  as  Haller  has  justly  observed, 
should  rather  be  considered  a  poison,  than  a  be- 
verage ;  for  they  are  nearly  deprived  of  aqueous 
mixture,  which  is  unquestionably  essential  to  the 
nature  of  drink.*  The  abuse  of  undiluted  spirits 
speedily  exhausts  the  sensibility  of  the  stomach, 
and  (independently  of  its  inebriating  effects)  does 
injury  by  condensing  the  substance  of  the  stomach 
and  liver;  which  leads  to  their  final  disorganiza«- 
tion.  In  the  reign  of  George  the  Second,  it  was 
calculated  that  the  annual  baptisms,  within  the 
bills  of  mortality,  were  reduced  from  20,000  to 
14,000,  in  consequence  of  the  injury  done  to  po- 
pulation by  this  destructive  liquor. f 

Tea  and  coffee  are  both  stimulating  drinks,  and 
dispel  sleep  in  those  constitutions  which  are  unac- 
customed  to  their  use.  Coffee  contains  unburned 
farina,  and  is  therefore  slightly  nutritious  :  but  tea 
is  a  mere  stimulant,  and  does  not  nourish  except 
by  the  sugar  and  milk,  with  which  it  is  taken. 


*  The  word  intoxication  etymologically  implies  poisoning : 
und  it  should  more  appropriately  be  confined  to  the  madness 
produced  foy  distilled  spirits.  Drunkenness,  on  the  contrary^ 
means  saturation  with  drink,  and  better  describes  a  sottish  in- 
guri^tation  of  the  less  stimulating  fermented  liquors* 

t  Between  the  years  1720  and  30  the  average  christenings 
were  18,203.     Between  1740  and  50  they  did  not  exceed  14,457. 

Black's  Comparative  View. 
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Both  tea  and  coffee  have  been  made  the  subjects 
of  severe  diatribes ;  but  they  appear  rather  to  hav^ 
contributed  towards  amending  the  national  con- 
stitution, by  checking  the  propensity  to  drunken- 
ness, than  to  have  injured  it  by  exalting  the 
irritability  of  the  sentient  fibre  by  their  specific 
stimulus. 

With  respect  to  the  absolute  quantity  of  food 
necessary  to  sustain  life,  different  opinions  prevail; 
From  seven  to  eight  pounds  per  diem  is  the  ave- 
rage quantity  consumed  in  this  country.  Cheyne 
allowed  only  4i  pounds  as  a  healthy  quan- 
tum. But  in  estimating  the  quantity  of  food, 
its  nourishing  qualities  should  first  be  deter- 
mined; as  a  smaller  quantity  of  animal  than  of 
vegetable  matter  suffices  for  the  support  of  exist- 
tence.  Cornaro  subsisted  upon  twenty-six  ounces 
daily ;  consisting  of  bread,  eggs,  and  farinaceous 
decoistion. 

A  greater  latitude  is  allowable  in  the* quantity 
of  drink  ;  the  demand  being  regulated  by  the 
varying  action  of  the  secreting  organs.  The 
average  proportion  of  drink  to  meat  has  been  dif- 
ferently estimated.  Sanctorius  rated  it  as  ten  to 
three  ;  Cheyne  as  two  to  one  ;  and  Cornaro  took 
but  fourteen  ounces  of  drink  to  twelve' of  solid 
matter.  Numbers,  however,  are  by  no  means  ap- 
plicable to  this  subject.  More  drink  is  requisite 
in  warm  weather  than  in  cool ;  more  in  a  dry  than 
in  a  moist  atmosphere.     A  greater  quantity  of 
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fluid  is  necessary  during  exercise,  than  when  the 
subject  is  at  rest ;  and  more  is  used  with  stimu- 
lating, than  with  simple  diet.  A  considerable 
latitude  is  allowable,  both  as,  to  food  and  todrink, 
without  immediately  endangering  the  health:  but 
a  sparing  and  abstemious  diet  is  the  most  favour- 
able to  the  developement  of  the  faculties  both  of 
mind  and  body. 

The  stomach,  in  civilized  society,  is  the  great  inlet 
to  disease;  the  mass  of  mankind  being  divisible  into 
thosewho  have  not  enough,  and  those  who  have  too 
much,  for  the  support  of  life.  Both  classes  pay 
the  penalty  of  the  want  of  adaptation  in  circum- 
stances to  their  physical  necessities:  but,  in  esti- 
mating their  respective  sufferings,  it  is  always  to 
be  remembered,  that  those  of  the  rich  are  volun- 
tary. Even  in  middle  life,  the  greater  number  of 
persons  live  too  well.  There  is  a  decent  gravity 
about  the  sin  of  gluttony,  that  comports  well  with 
the  hypocrisy  of  professional  life:  while  its  enjoy- 
ments aiford  some  compensation  for  other  indul- 
gences, deemed  incompatible  with  a  reverend 
seeming.  As  a  general  rule  pared  quod  satis  est 
manUy  may  be  taken  as  the  measure  of  this,  as  of 
all  other  appetites,  and  wants  of  humanity :  for 
satiety,  both  moral  and  physical,  is  the  grave  of 
pleasure  ;  engulfing  present  delights,  and  casting 
a  gloom  over  the  future. 
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these  pages  kept  for  some  years  a  toad  in  bis  wine 
cellar,  which  apparently  never  stirred  frona  the  spot 
where  it  had  first  placed  itself,  and  probably  de- 
rived its  exclusive  support  from  the  few  spiders 
and  other  insects  which  happened  to  pass  within 
its  reach. 

Violent  exercise  demands  a  more  abundant  and 
stimulating  diet  than  js  requisite  for  the 'main- 
tenance of  a  sedentary  animal ;  but  it  is  an  error 
to  suppose  that  the  effects  of  excess  are  carried  off 
without  injury  by  great  bodily  exertions.  Hunters, 
more  especially,  conceive  themselves  entitled  to 
deeper  potations  than  their  milk-sop  neighbours  ; 
and  they  certainly  sustain  them  for  a  short  time 
^ith  apparent  impunity.  But  the  violent  strain 
upon  the  constitution,  occasioned  by  these  alter- 
nations of  hard  labour  and  excessive  repletion, 
shatters  the  economy,  and  is  seldom  followed  by 
an  healthy  old  age. 

Man  cannot  be  permanently  sustained^with  less 
than  one  meal  in  four  and  twenty  hours.  Death, 
however,  does  not  immediately  ensue  from  inani- 
tion. Well  authenticated  instances  are  on  record 
jof  persons  having  sustai^ned  fasts  for  ten  or  fourteen 
days,  without  fatal  consequences.  The  differences 
in  this  respect,  which  have  been  observed  in  diffe- 
rent individuals,  must,  in  a  great  measure,  depend 
upon  the  fat  or  lean  state  that  may  happen  to  have 
accompanied  the  commencement  of  their  absti- 
A^nce^    Something  also  must  be  referred  to  pecu^ 
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liarity  of  constitution  ;  for  death  most  frequently 
results  rather  from  deficient  stimulation,  than  from 
the  want  of  nutritious  matter  in  the  system,  to 
support  the  vital  functions. 

Medical  and  physiological  books  teem  with  his- 
tories of  long  protracted  abstinence.  Haller  quotes 
instances  of  persons  who  have  fasted  for  months 
and  even  years  ;  thereby,  perhaps,  rather  proving 
his  industryand  extensive  learning,  thanexhibiting 
the  strength  and  soundness  of  his  judgment. 
Many  such  stories  must  doubtless  have  originated 
in  that  credulity  and  love  of  the  marvellous,  inci- 
dent to  ignorance  and  to  superstition ;  for  they 
abound  principally  in  the  oldest  writers.  But 
more  perhaps  have  proceeded  from  a  spirit  of  false- 
hood in  the  narrators,  or  of  scandalous  deception 
in  the  supposed  subjects  themselves. 

The  recent  case  of  the  fasting  woman  of  Tut- 
bury  was  of  this  last  description.  After  exciting 
the  attention  of  the  whole  nation,  by  an  alleged 
fast  of  many  months,  she  was  at  length  with  some 
difficulty  detected,  and  proved  to  be  an  impostor. 
Having  contrived,  in  the  first  instance,  to  elude 
the  vigilance  of  persons  appointed  to  watch  her 
proceedings,  she  was  visited  by  the  lovers  of  the 
wonderful  from  all  parts  of  England,  and  she  de- 
rived ample  means  of  subsistence  from  the  very 
pretence  that  she  was  superior  to  its  necessity. 
At  last,  however,  the  rational  scepticism  of  an  en- 
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lightened  individual^  led  to  a  second  and  more  rigid 
scrutiny ;  and  the  imposition  was  discovered  by 
the  rapid  exhaustion  of  the  wretched  woman  on 
the  tenth  day  of  the  experiinent.f 

How  far  the  whole  of  such  surprising  adven- 
tures are  to  be  considered  as  underserving  of  credit, 
calmot,  in  the  present  state  of  physiolog^y,  be 
ascertained.  The  analogy  of  hybernatins;  animals 
seems  to  warrant  the  abstract  possibility  of  such 
cases  ;  and  it  is  something  singular,  that,  according 


><— —■»— ^— ^^-^— *— ii^*»"  '■  ^  pi   »  I   m    ^ 


*  If  the  author  is  not  misinformed,  it  was  principally  by  the 
activity  and  ingenuity  of  his  friend,  Mr.  Lawrence,  (whom  to 
name  is  to  praise)  one  of  the  most  enterpri si ngf  physiologists 

« 

and  enlightened  surgeons  of  the  present  generation. 

t  The  prototype  of  this  lady  was  Ere  FleigeB,aDu1cb  woman, 
who,  for  fottrteen  years  (from  15^7  to  1611),  contrived  to  deceire 
the  world,  pretending  that  she  took  no  nourishment  but  the  scent 
of  flowers*  The  minister  and  magistrates  of  Meurs  made  trial  of 
her  for  thirteen  days  successively,  without  detecting  her  imposr 
tuiie.  Her  history  was  translated  from  the  Dutch  in  1611.  Over 
h^r  pietare  in  the  Putcb  copy  are  theae  verses  :-^ 

Jfevrne  hsBcqnem  cernts,  decies  ter  sexque  peregit 
AnBOS,  bis  sq^tem  prorsns  non  TescitursDnis^. 
Nee  potat,  sic  sola  sedit,  sic  pallida  vitaoi 
Ducijt,  et  exigui  se  oblectat  floribus  horti^ 

This  maid  of  Meurs  thirty-six  yeares  spent, 
Foiirteene  of  which  she  tooke  no  nourishment* 
Thus  pale  and  wan  she  sits  sad  and  alone, 
A  garden's  all  she  loves  to  looke  upon. 
"  An  Apblogiey  or  Deetaratim  ofiht  Power  and  Providence 
of  God,''  %  Geof^is  Hchewill,  fel.  1635,  p.  44a 
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to  Haller,  the  f^^ters  have  generally  been  found 
among  women,  aflEected  with  hysteric,  lethargic, 
or  mental  maladies,  in  whom  the  action  of  the 
brain  was  diseased  and  irr^ular.  Another  impor- 
tant fact  is  that  these  patients  have  been  said  for 
the  most  part  to  partake  freely  of  water  ;  and  there 
is  no  ground  for  determining  that  the  stomach  ia» 
in  all  cases,  absolutely  incapable  of  decomposing 
that  fluid,  and  deriving  from  it  some  portion  of 
nourishment. 

Of  the  several  substances  taken  into  the  human 
subject,  those  which  are  used  in  a  liquid  state  are 
by  no  means  the  most  indifferent ;  being  not  only 
employed  with  the  smallest  reference  to  the  natural 
appetites,  but  also  the  most  compound  and  arti- 
ficial in  their  respective  characters.  For  the  mere 
purpose  of  dilution,  however,  water  may  be  con- 
sidered as  the  universal  beverage,  since  it  is  the 
basis  of  every  composition  used  for  quenching 
thir&t.  It  is  seldom  employed  in  a  state  of  perfect 
purity,  and  indeed  seems  to  be"  rendered  more 
wholesome  by  a  copious  impregnation  with  air« 
In  wells,  it  often  contains  smnjl  portions  of  sqU 
pburic  acid,  and  minute  quantities  of  earthy  salts; 
at  other  times  it  contains  lime  and  iron,  suspended 
by  carbonic  acid,  without  being  thereby  rendered 
unfit  for  drink,  or  deemed  merely  medical.  These 
slight  impregnations  are  not  unwholesome ;  and 
they  do  not  prove,  as  is  vulgarly  imagined,  the 
causes  of  gravel  and  stone. 
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The  water  of  running  streams  is  usually  more 
pure  than  that  of  wells,  and  on  that  account  is  more 
insipid  and  mawkish.  When,  however,  they  pass 
through  low  marshy  districts,  the  water  dissolves 
the  putrid  animal  and  vegetable  matter  of  the  soil, 
and  it  thus  becomes  a  frequent  cause  of  diarrhoea 
and  dysentery.* 

The  water  obtained  from  melted  ice  and  snow 
is  remarkably  pure,  but  it  contains  no  air  in  solu- 
tion, and  is  therefore  heavy  and  oppressive  to  the 
stomach.  It  has  unjustly  lain  under  the  im- 
putation of  causing  those  scrofulous  swellings  of 
the  bronchial  glands,  to  which  the  inhabitants  of 
Alpine  valleys  are  subject.  That  disease,  how- 
ever, is  no  less  frequent  in  Sumatra,  where  ice  and 
snow  are  never  seen,  while  it  is  entirely  unknown 
in  Thibet,  where  the  rivers  are  supplied  exclu- 
sively by  the  melting  of  the  mountain  snow. 

Of  the  liquors  artificially  prepared  for  the  use 
of  civilized  man,  the  simplest  are  the  impregna- ' 
tions  of  sapid  vegetables ;  which  relieve  thirst  by 
gently  stimulating  the  fauces,  as  well  as  by  their 


*  The  water  of  the  Seine  is  remarkable  for  producing  violent 
effects  on  strangers ;  yet  Parmentier  reports  it  to  be  purer  even 
than  Bristol  water.  It  contains,  by  his  account,  five  grains  only 
in  the  pint  of  foreign  matter,  which  is  chiefly  selenite,  calcareous 
earth,  nitric,  and  common  salts.  But  as  the  water  taken  above 
ttnd  below  the  city  of  Paris  exhibited  no  cognizable  differences, 
it  is  evident  that  chemical  tests  cannot  discdver  animal  and  ve<« 
getable  matter>  when  suspended  in  minute  quantities. 
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operation  as  diluents.  Saccharine  and  farinaceous 
decoctions  satisfy  at  once  both  hunger  and  thirst. 
Fermented  liquors  likewise  usually  contain  sonae 
undecomposed  sugar,  and  are  consequently  pos- 
sessed of  nutritious  qualities:  but  their  leading 
property  is  that  of  intoxicating.  Beer,  likewise, 
contains  an  infusion  of  the  narcotic  bitter  principle 
of  the  hop,  which  contributes  much  to  the  eVils 
resulting  from  its  excessive  use.  New  beer  con- 
tains a  considerable  proportion  of  undecomposed 
sugar  and  foecula  :  by  time  the  whole  is  converted 
either  into  alcahol,  or  vinegar.  In  strong  beer 
the  vinous  fermentation  predominates;  in  the 
weaker  sorts,. it  is  the  acetous  which  prevails  ;  but 
almost  all  old  beer  is  hard :  that  is,  it  contains 
^ome  vinegar  in  its  composition.  On  this  account 
it  disagrees  with  feeble  stomachs,  in  which  acid  is 
habitually  present,  from  the  imperfection  of  the 
digesting  functions.* 

The  constant  use  of  beer  has  been  accused  of 
generating  stone.  If  history  is  to  be  believed; 
more  men  of  eminence  died  of  this  disorder  a  cen- 
tury or  two  back,  than  now  perish  from  it,  in  every 
rank  of  society;  a  fatt  which  has  been  attributed 
to  their  more  abundant  use  of  malt  liquors.  This 
difference,  if  it  exists,  will  be  better  explained  by 


*  The  addition  of  a  few  grains  of  carbonate  of  potash  corrects, 
to  a  certain  extent,  the  anwholeiomeaess  and  the  disagreeable 
ila?our  of  bard  and  sour  beer* 


439  PHENOMENA'   OF    DISEASE. 

long  obtained  credit,  is  the  belief  that  insane  per- 
sons bear  excessive  cold  without  injury.  On  the 
contrary,  they  are  mote  subject  to  mortification  of 
the  extremities,  from  this  cause,  than  other  per- 
sons. 

A  vehement  dis^pute  has  long  been  carried  on 
among  philosophers,  respecting  the  effect  of 
climate  upon  national  character ;  many,  writers 
attributing  every  thing,  to  this  one  cause,  and 
more  perhaps  denying  its  influence  altogether.* 
The  opinion  of  Strabo,f  which  lies  between  the 
two  extremes,  is  more  philosophical,  and  ap- 
proaches nearer  to  the  truth.  For  in  the  life  of  a 
creature,  whose  existence  is  totally  relative,  every 
constant  application  must  produce  its,  definite 
modification. 

There  is  in  nature  a  circle  of  cause  and  effect, 
which  renders  moral  and  physical  facts  mutually 
dependent  upon  each  other  :  but  as  In  general  the 
physical  circumstances  by  w^hich  man  is  sur- 
rounded are  the  primary  causes  of  his  moral  affec- 
tions, a  certain  degree  of  precedence  must  be 
given  to  their  agency,  in  estimating  particular 
cases.     The  physical  combinations  of  inorglanic 

*  Hume,  in  this  country,  and  Helvetius,  in  France,  are  the 
most  eminent  writers  on  the  side  of  moral  causation.  .  Hippo- 
crates and  Montesquieq  are  the  best  authorities  on  the  side  of 
physical  influence. 

j*  Ta  (Jiiv  f  i/cii  i<r1t  sirt^vpiot,  ri  i\  fOio-i  k»)  ctr^t^vti. 

Strabo,  1.  ii« 


1>HBN0M£KA    OF    DISEASE.  439 

nature  must  in  point  of  time  have  preceded  the 
existence  of  the  animal,  and  consequently  have 
determined  in  the  first  instance  his  moral  peculiari- 
ties. There  can  be  no  question,  that  a  soil  and 
climate^  to  a  certain  degree  sterile,  are  the  parents 
both  of  mental  and  bodily  vigour  in  the  inhabi- 
tants.* . 

The  resistance  which  external  objects  afibrd  to 
those  actions,  which  are  performed  by  organized 
beings,  is  the  powerful  source  of  that- interest, 
which  begets  attention,  and  excites  the  intellect. 
The  ideas  are  commonly  false  or  incomplete,  con- 
cerning those  objects  over  which  the  animal  holds 
an  undisputed  control.  It  is  only  when  they  af- 
ford obstacles  to  volition,  that  they  call  into  play 
address  and  ingenuity,  as  supplements  to  force ; 
and  occasion  an  intimate  acquaintance  with  all 
their  properties.^  But  in  stimulating  the  in- 
dustry, and  evolving  the  mental  powers,  they  give 
origin  to  many  artificial  impulses,  and  bring  into 


*  It    is    in    this  sense    that   Hipfmcrates  has    ebserred, 

t  Theocritus. 

:|;  Hence  the  feebleness  and  ignoranea  of  despotic  gof^tj^ 
ments ;  and  the  energy  and  activit j  of  cowterpoised  auihorltiea^ 
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play  a  variety  of  moral  causesi  to  modify  their 
owi;i  primitive  iaflueoce.  The  arts  to  which  they 
give  birtb>  by  the  physical  alterations  they  occa- 
sion, and  by  inclosing  the  population  in  houses 
and  in  tbecities,  amidst  the  artificial  luxuries  and 
abundance  of  commerce,  efface  by  degrees  the 
characteristics  which  nature  in  the  beginning  had 
impressed  upon  the  race.  Wherever  mankind  have 
been  numerous,  that  is  to  say,  wherever  they 
have  been  stimulated  to  great  mental  develope- 
ment,  and  consequently  to  the  establishment  of  a 
tolerable  form  of  government,  •they  have  to  a  con- 
siderable  d^ree  changed  the  character  of  the  soil 
and  climate ;  and  to  a  corresponding  extent,  pro- 
duced a  new  modification  of  themselves,  which 
might  be  termed  the  '  civilized  temperament* 

Thus  the  physical  circumstances  act  upon  man  ; 
«nd  man  reacts  on  nature  ;  until  both  are  changed, 
and  both  perhaps  improved.  But  the  moral 
agency  is  still  dependent  upon,  and  proportionate 
to  the  physical  causes,  in  which  it  originates. 

In  warm  climates,  the  animal  necessities  are 
fewer,  and  more  easily  gratified.  The  greatest 
exertions  of  human  intellect  are  made  in  fencing 
o«4:-eoM^  und  accumulating  in-door  enjoyments; 
and  with  these  the  Datives  of  tropical  climates 
can  wd  i  dispense.  Clothes,  fuel,  and  well  con- 
structed habitations,  are  to  them  superfluities ; 
and  the  cheap  and  accessible  pleasures  of  nature 
afford   occupation   and    delight  to    the  constant 
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dwellers  in  the  open  air.  Food  likewise  in  ^the 
warm  climates  is  abundant,  and  raised  with  tittle 
culture.  Among  nations  thus  situated,  the  in^ 
citements  to  intricate  combinations,  and  to  perse- 
vering exertions,  are  few  and  of  rare  occurrence. 
Their  impulses  to  thought  and  action  lie  chiefly 
in  the  overboiling  passions,  by  which  they  are 
consumed.  Love^  jealousy,  superstition,  fury, 
together  with  their  consequences,  hate,  vengeance 
and  warfare,  are  the  prime  movers  of  volj^tion 
under  these  circumstances ;  and  where  these  pas- 
sions do  not  operate,  listlessness  and  indolence 
affprd  the  dearest  enjoyments.  Independent  of 
property  and  of  civilization,  the  people  so  situated 
set  but  little  value  upon  foritis  of  government ; 
and  they  submit  the  more  readily  to  tyranny,  be- 
cause it  diminishes  but  little  from  the  sum  total  of 
their  pleasures  or  their  happiness. 

In  the  colder  regions,  on  the  contrary, nature  has 
done  but  little  for  man ;  and  it  is  by  combined  and 
continued  labour  that  he  snatches  from  her  reluct- 
ant hand  a  scanty  and  precarious  subsistence.  To 
support  the  incessant  warfare  with  the  elements, 
property  must  be  accumulated,  and  exertion  be- 
come persevering  and  connected.  The  security 
of  the  one,  and  the  independence  of  the  other,  are 
therefore  rendered  essential  to  the  prosperity  of 
the  species ;  and  an  arbitrary  government,  inhu- 
manly administered,  is  necessarily  productive  of  a 
scanty,  desolate,  and  diseased  population.  Under 
the  influence  of  such  necessities^  the  relations  of 
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society  become  closer  and  more  intricate.  A 
greater  degree  of  ingenuity  becomes  necessary  for 
tbeir  regulation.  Minute  codes  of  laws  give  birth 
to  subtiler  disquisitions  in  morals,  jurisprudence, 
commerce,'  and  statistics ;  and  natural  philosophy 
is  extended  by  the  reiterated  experiments  of  arti- 
sans and  mechanics.  Knowledge,  of  every  kind, 
in  short,  being  power,  it  is  eagerly  sought  to  supply 
the  natural  feebleness  of  the  animal,  when  thus 
opposed  to  a  barren  soil,  and  an  inclement  sky. 

These  are  physical  combinations,  for  the  most 
part  too  strong  for  the  animal ;  and  in  the  few  in- 
stances in  which  they  have  been  overcome,  it  has 
been  by  causes  of  a  local  and  temporary  influence.* 
Generally  speaking,  the  inhabitants  of  hot  coun- 
tries have,  in  all  ages,  exhibited  theif  appropriate 
characteristics;  with  an  undeviating  uniformity  ; 
and  the  northern  nations  have  equally  manifested 
a  constant  nisus  towards  liberty,  commerce,  and 
scientific  improvement.  An  uniform  and  univer- 
sal amelioration  in  the  condition  of  the  species, 

*  Tyre  and  Carthage  afford  the  principal  iostaocea  of  frae 
commercial  states  subsisting  in  very  warm  climates.  Alex- 
andria derived  its  mercantile  energies  from  Greece  and  Ronae. 
The  magnificent  cities  of  Asia  owed  their  existence  to  military 
conquerors,  who,  having  subdued  large  tracts  of  country,  founded 
capitals,  and  stimulated  industry,  to  gratify  their  own  spirit  of 
luxury.  These,  however,  were  unnatural  combinations,  and  when 
the  cause  was  removed*  the  people  relapsed  into  obedience  lo 
their  mere  physical  propensities.  In  our  own  colonial  establish- 
ments, the  European  character  is  alone  maintained  by  the  con-^ 
stant  influx  of  fresh  settlers. 
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under  all  latitudes,  seems,  therefore,  a  pbyi^ical 
impossibility:  and  it  may  even  be  doubted,  whe^ 
ther  civilized  combinations  can  be  rendered  per-- 
manent;  in  any  one  region.  The  European  emi- 
grants  to  South  America  and  to  India  acquire  a 
change  in  moral  character  not  less  striking  than 
that  of  their  complexion :  while,  on  the  other 
^  hand,  many  moral  characteristics  remain  attached 
to  the  soil,  and  manifest  themselves  in  its  inhabit- 
ants, at  the  end  of  centuries  ;  notwithstanding 
that  emigration  and  conquest  may  have  introduced 
new  stocks,  from  remote  countries,  and  have 
changed  very  many  of  the  national  habits. 

These  remarks  become  more  striking,  when  ap' 
plied  to  the  diseases  which  arise  from  climate  and 
exposition.      The   more  uncultivated  the    earth 
may  be,  and  the  more  its  inhabitants  are  exposed 
to  the  ij3clemencies  of   the   seasons,  the  more 
marked  are  the  influences  they  receive  from  cir- 
cumstances of  locality.     Observations  of  the  dif« 
ferent  constitutions  of  weather,  and  of  local  as- 
pects, as  connected   with  prevailing    epidemics, 
have  consequently  become   less  attentively  col- 
lected by  physicians,  in  proportion  as  civilization 
has  sheltered  the  human  race,  and  given  a  greater 
uniformity  to  the  earth's  surface.     The  operation 
of  this  cause  is  abundantly  evident.     There  is,  to 
take  a  single  instance,  a  peculiar  vaporous  ex- 
halation,   the  product  of  animal   and  vegetable 
decomposition,  abounding  in  marshy  and  uncul- 
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tivated  soils,  which  renders  many  unfelled  dis- 
tricts, in  the  warmer  climates,  totally  uninhabit- 
able,  by  the  fatally  malignant  fevers  it  generates.* 
In  the  more  temperate  regions,  this  poison  is  the 
fruitful  parent  of  agues,  di^rrhceas,  dysenteries, 
visceral  obstructions,  and  dropsies  ;  and  of  a  pe- 
culiar temperament,  or  constitution}  unfavourable 
to  long  life.  Wherever  cultivation  has  succeeded 
in  draining  marshes,  this  deleterious  vapour  has 
been  expelled  ;  and  countries,  formerly  sickly  and 
unwholesome,  have  been  thus  rendered  the  abodes 
of  health  aird  cheerful ness.f 

Warm  clothes,  plentiful  fuel,  and  an  abundant 
supply  of  food— the  rewards  of  social  energy,  ma- 
terially contribute  towards  abating  the  influence 

*  See  Dr.  Bancroft's  manly  and  philosophical  investigations 
on  the  subject  of  contagion^ 

f  This  is  the  case  with  the  county  called  Berwickshire  in 
Scotland,  which,  within  the  memory  of  man,  was  a  remarkably 
sickly  district.    The  mtU  aria  of  Italy  is  said  to  prevail  where 
the  land  it  cultivated;  but  there  is  a  deception  in  the  term.     A 
moderate  degree  of  culture  in  a  genial  climate  will  repay  the  la- 
bourer with  a  plentiful  crop  ;  and  perhaps  the  more  so  for  this 
very  moisture.     I^t  the  culture  here  demanded,  consists  in  a 
perfect  system  of  drainage,  such  as  can  only  be  undertaken 
where  labour  is  protected,  and  its  reward  rendered  certain  by  a 
good  system  of  government.     The  difficulty  of  destroying  the 
mal  aria,  which  has  so  long  subsisted  in  Italy,  proves,  to  demon^ 
stration,  the  intimate  connection  between  a  free  constitution, 
and  that  command  over  the  physical  eleayents,  which  if,  for 
the  most  part,  so  essential  to  the  welK being  of  the  human  race. 
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of  atmospheric  causes ;  while  the  new  forms  of  dis- 
ease, introduced  by  the  products  of  art,  and  by 
the  habits  of  social  tife,  have  perhaps  still  further 
modified  their  operation  ;  at  the  same  time  that, 
by  fixing  the  attention  of  practitioners,  it  has 
predisposed  them  to  disregard  the  general  circum* 
stances  of  countries,  and  to  study  the  more  par- 
ticular causes  of  disease.  Notwithstanding,  how- 
ever, the  utmost  efforts  of  man,  there  still  remains 
an  impress  of  nature  in  the  characteristic  diseases 
of  different  climates,  which  cannot  wholly  be 
overpowered,  or  resisted.  Not  only  peculiar  ma- 
ladies, but  a  peculiar  temperament  prevails  in 
different  countries,  which  modifies  the  methods 
of  cure,  and  diversifies  the  medical  aphorisms  by 
which  the  art  is  governed  in  each.* 

Besides  the  sensible  or  ascertainable  properties 
of  the  atmosphere,  it  may  be  questioned,  whether, 
under  certain  circumstances,  it  does  not  manifest, 
in  its  influence  on  health,  the  existence  of  others, 
which  have  hitherto  escaped  investigation.  The 
influence  of  marsh  miasma,  and  of  peculiar  exposi- 
tions upon  health,  had  been  ascertained  by  observa- 
tion, long  before  the  effects  could  be  traced  to 
their  specific  causes.  The  peculiar  consequences 
of  these  causes  were,  therefore,  attributed  to  oc- 


*  OJ  yif  vdAu  roiroi  ri  avra  figova-t  fitniiffAdlot  Aa  to 
IJhn  w^rrx  ri  wif\  ij(firr»  i{  gifof  SfAOi»  itva. 
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cult  properties,  the  immediate  parents  of  endemic 
disease.  A  specious  analogy  extended  this  mode 
of  reasoning  to  those  epidemics,  which,  appearing 
for  a  season,  affect  the  majority  of  the  individuals, 
in  the  district  where  they  rage.  The  dreams^  of 
judicial  astrology  by  degrees  also  mixed  themselves 
with  these  general  notions  ;  and  the  cause  of  epi-^ 
demies  was  sought  in  malignant  astral  aspects ; 
explainers  thus  recurring  to  their  usual  felicitous 
exposition,  ab  ignoto  ad  Ignatius.  Many  epi- 
demics, formerly  attributed  to  these  causes,  such  as 
the  plague,8mall-pbx,  measles,  &c.  &c.  have,  since 
the  commencement  of  real  learning,  been  traced 
to  the  operation  of  especial  morbid  poisons,  so* 
luble  in  the  atmosphere,  and  capable  of  generating 
disease,  by  their  contact  .with  the  body,  under 
laws  peculiar  to  each  specific  virus. 

The  discovery  of  these  morbid  poisons  (as  they 
are  called^  and  the  repugnance  which  a  spirit  of 
philosophy  has  generated,  to  admitting  occult 
causes  in  the  explanation  of  natural  phenomena, 
have  materially  contributed  to  discountenance  the 
doctrine  6f  atmospheric  constitutions,  independent 
of  the  known  ascertainable  properties  of  the  cir- 
cumambient fluids.  But  it  may  with  great  reason 
be  doubted,  whether  this  new  course  of  philoso- 
phizing has  not  lead  to  the  opposite  vice  of  mul* 
tiplying  contagions,  upon  slight  evidence;  and  of 
attributing  epidemics  to  the  agency  of  these  poi- 
sons, which,  in  fact,  depend  upon  other  and  more 
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general  causes.  The  question  is  not  one  of  easy 
solution  ;  and  as  it  involves  in  its  consequences 
police  regulations,  affecting  domestic  and  daily 
habits,  it  is  one  in  which  the  passions,  of  neces- 
sity, must  largely  mix.  Testimonies  as  to  fact, 
the  most  opposite  and  contradictory,  have  been 
adduced  by  medical  authorities,  the  noost  repect* 
able  for  moral  and  scientific  eminence.  The 
question  is  far  from  decided  ;  but  the  present  is 
by  no  means  an  occasion  for  entering  at  large 
upon  its  investigation. 

From  the  forgoing  observations  it  appears,  that 
the  atmosphere  is  capable  of  injuring  health, 
chiefly  through  the  aubstances  it  may  hold  in 
solution.  These  are  caloric,  water,  the  infectious 
miasmata  of  marshes,  and  the  effluvia  escaping 
from  the  bodies  and  clothes  of  persons  labouring 
under  certain  contagious  diseases.  In  a  few  in- 
stances the  air  is  also  capable  of  holding  suspended 
certain  of  the  mineral  poisons,  and  of  thus  be- 
coming a  cause  of  malady.  Mercury  and  arsenic, 
thus  brought  into  contact  with  the  body,  attack 
the  constitution  of  the  artisans  employed  in  ma- 
nufactories where  these  minerals  are  employed. 

The  inlets  to  malady  are  as  numerous  as  the 
surfaces  susceptible  of  stimulation  ;  but  the  same 
substances  are  not  equally  active  when  applied 
to  every  tissue.  The  odour  of  flowers,  when 
powerful  and  concentrated,  produce  fainting  in 
irritable  subjects,  by  their  impression  on  the  ol- 
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factory  nerves;  but  they  are  innocuous,  when 
applied  to  all  other  parts  of  the  body.  The  oil 
of  bitter  almonds,  so  Suddenly  fatal  when  placed 
in  contact  with  a  mucous  membrane,  produces  no 
sensible' effect,  if  applied  immediately  to  the  brain. 
The  poisonous  extract,  called  worraruj  destroys 
life  only  when  dissolved  in  the  blood ;  but  the 
oil  of  tobacco  is  deleterious  both  in  the  circulating 
system,  and  on  the  mucous  membranes. 

So,  likewise,  the  vaccine  virus  acts  only  when 
in  contact  with  the  skin,  stripped  of  its  cuticle ; 
whereas  the  variolous  poipon  excites  disease,  by 
contact  with  mucous  membranes,  either^  in  sub^ 
stance,  or  dissolved  in  the  atmosphere.  The  con- 
tagious matter  of  plague  infects  by  the  slightest 
contact. 

From  these  differences  it  appears  that  some  de- 
leterious substances  act  upon  the  vitality  of  the 
mucous  membranes  exclusively,  and  that  others 
require  to  be  received  into  the  circulation  to  affect 
the  system ;  where  they  may  act,  either  by  altering 
the  constitution  of  the  fluids,  or,  more  probably, 
by  their  influence  upon  the  sensibility  of  the 
capillaries.  Adiong  the  latter  class  some  sub^ 
stances,  by  a  more  active  and  subtile  virulence, 
find  their  way  through  the  cuticle  to  the  absorb- 
ents of  the  skin,  and  so  puss  into  the  circulation  ; 
while  others,  less  active,  or  less  attenuated,  are 
unable  to  pass  that  barrier ;  and  become  effective 
only  when  in  contact  with  wounded  surfiic^s. 
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Poisonsy  which  enter  the  syst^em  through  the 
skid,  may  be  stopped  in  tramiiu  by  an  earfy  ex-* 
ciaion  of  the  part  affected,  before  the  absorbent 
vessels  have  removed  the  virus  from  the  spot 
where  it  was  deposited :  a  mode  of  proceeding 
wkieh  fortns  the  established  preventative  of  by- 
dn^hobia. 

The  course  of  som^  morbid  poisons  towards  the 
circulation  is  marked  by  inflammation  of  the  ab«* 
sorbing  vessel,  by  which  it  is  conducted  ;  and  a 
local  disease  thus  precedes  the  constitutional  af- 
fection. Generally  speaking,  however,  the  sus- 
ceptibility of  the  different  tissues  for  morbid  im- 
pressions is  proportionate  to  the  activity  of  their 
functional  actions. 

In  illustrating  the  causation  of  disease,  the  ac« 
tion  of  poisonous  substances  has  been  preferably 
chosen^  because  they  are  at  once  more  tangible 
and  more  evident  in  their  energies :  but  the  in* 
fluence  of  all  morbific  causes  is  alike  ;  and  con- 
sists, essentially,  in  an  alteration  of  the  sensitive 
force  of  the  tissue  upon  which  they  act.  But 
though  the  mode  in  which  disease  arises  be  thus 
generally  assignable,  the  causes  of  each  specific 
change  are  by  no  means  equally  clear.  Many 
ma^Iadies  are  attributed  by  physicians  to  a  vafiety 
of  causes;  which  is  a  sure  testimony  that  the  real 
afient  has  escaped  detection.  Others  ate  said  to 
arise  spontaneously  in  the  ecotioHPiy ; — a  fbrmi  of 
sf^eci^  expr^essly  calculated  to  conceal  the  igno- 
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ranee  of  him  who  uses  it,  and  openly  contra- 
dictory of  the  fundamental  maxim  of  no  effect 
wiifiout  cause. 

Morbid  excitement,  like  the  consequence  of  all 
other  stimulati9n,  varies  with  the  condition  of  the 
recipient.  If  any  particular  organ  be  relatively 
feeble,  that  part  will  be  more  likely  to  suflFer  than^ 
another,  from  a  general  cause.  The  balance  of 
functions,  also,  which  leans  towards  different 
organs,  in  the  successive  stages  of  life,  produces  a 
peculiar  tendency  to  certain  diseases,  at  each  pe- 
culiar  epoch. 

As  far  forward  as  the  middle  of  life,  the 
balance  of  circulation  lies  oil  the  arterial  sys- 
tem. Young  persons  are,  therefore,  peculiarly 
susceptible  of  inflammatory  diseases.  In  the 
earliest  infancy  the  force  of  arterial  circulation 
predominates  in  the  head  and  upper .  extremi* 
ties;  a  fact  which  is  marked  by  the  imperfect  de- 
velopement  of  the  legs  and  thighs  before  birtli. 
Cotivulsive  diseases,  epilepsy,  St.  Vitus'^  dance, 
and  that  fatal  malady  hydrocephalus,  are  conse- 
quently prevalent  affections  of  infancy  and  child- 
hood. Towards  the  epoch  of  puberty  the  balance 
of  arterial  action  inclines  towards  the  thoracic 
viscera  ;  and  inflammations  of  the  lungs  and  pul- 
monary consumption  are  the  attendant  maladies. 
At, this  period,  too,  a  spitting  of  blood  is  not  u^* 
frequent,  which  supersedes  the  bleeding  from  the 
nose,  so  cotnmon  in  plethoric  children.    As  life 
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advances,  the  arterial  force  declines,  and  plethora 
is  chiefly  felt  on  the  veinous  side  of  the  circulation. 
Hence  the  liver,  which  derives  the  supply  of  its 
functional  actions  from  the  veinous  blood,  be- 
comes peculiarly  liable  to  disease.  In  som§  sub- 
jects, however,  the  strain  upon  the  veinous  system 
is  more  immediately  felt  in  the  vessels  of  the 
head,  which  induces  lethargy,  apoplexy,  palsy, 
&c.  &c.* 

In  early  life,  the  general  intensity  of  vital  energy 
occasions  a  more  violent  reaction  upon  morbid  sti« 
mulation,  which  is  manifested  in  the  acute  cha-/ 
racter  of  the  prevailing  diseases.  Worms  and  acri- 
monious matter  in  the  primiB  vi^e  cause  fever  and 
convulsions  in  infancy,  though  in  after  life  they 
produce  but  trifling  inconvenience*  To  this  cause, 
also,  must  be  attributed  the  greater  mortality  from 
hooping  cough,  measles,  and  small-pox,  in  pro- 
portion as  the  subjects  they  attack  are  younger ; 
as  also  the  greater  degree  of  irritation  and  conse- 
quent danger  incidental  to  the  cutting  of  the  first 
set  of  teeth<  This  prpcess  frequently  occasions 
convulsions  and  derangements  in  the  functions  of 
the  intestinal  canal ;  phenomena  %vhich  do  not  in 
the  slightest  degree  accompany  the  appearance  of 
the  second  set  at  a  more  advanced  period  of  ex- 
istence. 


•  *  It  is  by. relieving^ this  veinous  plethora  that  the  hsemonhoidal 
flux,  whether  naturally  or  artificially  excited,  becomes  serriceaUe 
in  preserving^  health  in  persons  advanced  in  life. 

G  G  2 
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Th^  lo6a(  diseases,  wbk^h  giten  excifemefite  amy 
induce,  are  in  like  inafiner  proportionate  to  the  vi- 
tality of  the  organ  upon  which  the  stimuluil^  o^- 
rates.  Inflammation  in  parts  abounding  in  cellu- 
lar substaint^e,  comnK>nly  ends  in  the  formation  of 
an  abscess;  and  when  the  mucoirs  membranes  are 
.Ibus  affected,  their  peculiar  secretion  is  exchanged 
for  that  of  a  substance,  differing  but  little  from  the 
pus  which  abscesses  contain.  Inflammation  of  the 
serous  membranes  occasions  the  effusion  of  coagut 
lable  lymph,  constituting  a  nidus,  rn  which  new 
blood-vessels  rapidly  form,  and  unite  the  coaf}- 
gudus  organs,  and  impede  their  functions. 

Glandular  inflammation  i^  prone  to  terna-inafe  in 
indurations  of  the  substance  of  the  part,  or  In  a 
total  change  in  its  organization  and  functfOiiis. 
Thus  accidental  blows  frequently  become  the  oc- 
casional pause  of  cancer.  In  parts  of  lower  vitft- 
lity,  inflammation,  if  excessive,  terminates  at  once 
in  the  death  of  the  affected  tissue,  which  is  afteif- 
wards  separated  from  the  sound  parts  by  the  living 
cincirgy  of  the  surrounding  absorbents.  In  bones, 
thi^  process,  which  is  tedious  and  painful,  is 
lertned  exfoliation. 

The  fibrous  organs,  which  do  not  abound  in  cel- 
lular substaiice,  seldom  suppurate:  they  do  not 
bear  inflammation  well,  and  are  easily  driven  to 
mortify.  Gout  and  rheumatism,  however,  which 
are  inflammatory  affectiontof  tbese  organs,  reaolve 
themselves  wfthotit  ^cfStrDying  life  by  tbe  depof i"- 
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lion  of  calcareous  matter ;  which,  when  excessive, 
igopedes  the  functions  of  the  joints,  $ind  causes 
perinaaent  lameness.  A^ute  inflammation  can- 
not take  place  in  any  important  viscus,  without 
inducing  that  general  affection  of  the  circulating 
systepi  which  constitutes  fi^ver.  In  these  c^se^, 
the  cure  of  the  local  disease  reaol^ves  the  constitu- 
tional affection.  But  when  fever  arises  from  tbe 
agency  of  general  causes,  it  may  be  removed  by  ^t- 
taqking  the  symptoms. 

The  disei^ed  action  of  one  organ  not  upfr^- 
quently  excites  another  to  sympathetic  malady. 
One  eye,  one  lung,  one  kidney,  may  thus  draw  the 
corresponding  oi]gan  into  inflammatory  action.  ^So 
also  the  sub^idenoe  of  disease  in  one  pari  may  b^ 
i^ccompanied  by  its  reappearance  in  another ;  ev^n 
of  a  different  tissue.  Thus  in  that  affection  of  the 
parotid  glands,  called  *^  the  ffmmps,'*  the  breas^ts 
^quently  swell,  and  become  inflamed  upon  t}\^ 
subsidence  of  the  pri  mary  disease.  The  secondary 
a^ections  of  the  head  and  stomach  in  gout  and 
rheumatism,  are  of  daily  occurrence,  and  of  fearful 
notoriety. 

There  are,  on  the  other  h^pd,  diseases  incompa- 
tible with  each  other.  The  eruption  of  small*po|c 
fpd  that  of  measles,  do  not  simultaneously  pro- 
ceed in  the  same  persons ;  and  certain  chronic 
eruptions  are  a  sufficient  cause  why  vaccine  inocu- 
Ijtion  should  not  take  effect. 

As  d^eases  ari^e  fram.irce^ul^r  9tiQiu)iatjon,.  so 
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they  are  cured  by  applications  which  counterba« 
lance  its  consequences.  The  powers  of  art,  as  was 
before  observed,  have  seldom  been  accurately  ap- 
preciated ;  many  are  inclined  to  treat  medicine  as 
an  idle  dream  ;  more  are  disposed  to  place  in  it  an 
unbounded  and  religious  confidence.  The  philo- 
sophical physician  would  perhaps  rather  think  of 
It  according  to  what  it  may  become,  than  with  re- 
ference to  what  he  feels  that  it  actually  is. 

It  is  impossible  that  diseased  action  should  long 
subsist  in  any  organ  without  inducing  morbid  struc- 
tui^e  ;  and  as  no  organ  subsists  in  perfect  indepen- 
dence and  isolation,  the  disease  must  ultimately  ex' 
tend  itself  to  other  parts,  connected  in  action  witli 
the  primary  seat  of  disease.  In  the  nutritive  system 
especially,  the  harmony  of  function  is  so  delicate, 
that,  (de  proche  en  proche,  the  whole  economy  be- 
comes diseased  from  a  permanent  affection  of  any 
of  the  more  important  viscera.    Thus  condensation 
and  obstruction  of  the  liver  disturb  the  chylopoie- 
tic  functions,  inducing  emaciation,  and  general  or 
abdominal  dropsy.     In  proportion,  therefore,  as  a 
malady  has  long  subsisted,  its  symptoms  become 
ibomplicated  and  equivocal,  and  its  cure  operose. 
Time  consequently  is  among  the  most  important 
elements  in  the  treatment  of  disease,  and  operates 
as  one  of  the  leading  causes  of  the  little  success 
y^hich  is   said  to  attend  the  practice  of  physic. 
Where  morbid  action  is  of  a  violent  and  acute 
jiind,  the  importance  of  this  point  is  manifest  to  a 
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common  observer.  Inflammation,  for  example,  in 
a  vital  organ,  rapidly  produces  such  changes  in  it$ 
structure  as  are  incompatible  with  its  functionji. 
Before^this  takes  place,  depletion  carried  steadily 
on  to  the  {!^oint  which  counterbalances  the  stimu<>- 
lating  cause,  will  relieve  the  disease  as  effectually 
as  if  seated  in  an  organ  of  the  least  importance; 
but  when  the  change  of  structure  has  taken  place, 
the  powers  of  art  are  at  once  circumscribed,  and 
the  physician  becomes  little  more  than  an  anxious 
but  impotent  spectator. 

There  are  some  morbid  stimuli  so  very  dispro* 
portioned  to  the  interior  force  of  resistance,  that 
they  instantly  derange  the  vital  actions  to  a  point 
incompatible  with  a  return  to  healthy  function. 
Such,  in  many  instances,  is  the  contagious  matter 
of  plague  ;  and  some,  also,  of  the  poison's,  animal, 
vegetable,  and  mineral.  Over  these  causes  medi- 
cine obviously  can  have  no  control. 

Another  class  of  diseases,  which  must  ever  baf<- 
fle  the  skill  of  the  physician,  are  such  as  are  in- 
duced, not  by  violent,  but  by  repeated  stimuli. 
These,  for  the  most  part,  arise  from  depraved 
habits,  accompanied  by  the  indulgence  of  some 
fiivourite  propensity.  The  slightness  of  the  shocks 
which  is  produced  by  each  repetition  of  the  noxious 
cause,  prevents  such  a  reaction  of  the  living  solids 
as  is  accompanied  by  pain  or  enibarrassm.ent  in  the 
leading  functions ;  and  ]the  patient  is  seldom  aware 
that  he  is  seriously  ill,  until  the  whole  machine  ig 
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coflfplclely  d^traquie^  and  extenmve  injury  isin- 
Aicted  upott  tome  principol  oigan. 

A  perfect  and  scientific  system  of  tnedicioe  must 
tieeessarily  be  founded  upon  an  intimate  acquaint- 
ance with  the  laws  of  bealtiiy  fiiactions.  Bat  how 
iar  we  afe  at  present  removed  from  a  perfect  sys- 
tem of  physiology,  the  reader  must  be  tboroughiy 
awaf««  The  truth  is,  that  by  far  the  iai^ger  part 
of  the  practice  of  physic  is  empirical,  h&ng 
founded  upoisl  coliectioos  of  observed  facts,  happy 
discoveries,  or,  perhaps,  upon  instiaetive  propen- 
sities.^ There  are  few,  if  any,  appretred  methods 
of  treatment  which  rest  CKclosively  upon  m  priori 
arguments,  draw«  from  philosophical  and  soientiic 
analogies.  The  treatment  tif  fever  by  depletion,  as 
it  is  practised  at  the  present  day,  is  strictfy  empi- 
ricai.  It  was  commenced  by  the  school  of  Hippn^ 
erates  in  aatiqnity,  bcit  was  afterwards  abandoned 
in  pursuit  of  the  learned  reveries  of  mere  theomts* 
Sydenhaqf),  at  the  revival  of  learning,  brought  it 
into  notice ;  when,  after 'many  revolutions  of  opi- 
nion, it  again  sunk  beneath  the  specnlations  nf 
Cnllen  and  his  antagonist  Brdwn.  Under  the 
gvt^noe  of  Hamilton,  Cnrrie^  Miik,  and  otiMr 
jnnovntem,  it  has  once  more  acquired  its  former 
pre-eminence ;  and,  as  it  is  to  be  lu)ped,  wall  net 

^  The  abundant  use  of  cold  drink  in  ferers,  (the  **  diita 
fit^ea^*  -of  tiie  f  trtians;)  is  a  camlvve  indioBtisBfoaodadiaiwc* 
#ails>j  is  imiipsif 


be  again  foraaken,  eKcep4  upoo  grounds  of  m  ^x* 
peri  mental  increase  in  medical  knowledge. 

Tbe  most  consolatory  side  of  the  question  i$» 
that  those  diseases  which  originale  in  physical  an4 
in  general  cauaes^  and  from  which  human  natii^ 
c^not  escape,  are  the  class  most  immediately 
within  the  dominion  of  the  physician.  Apuitt 
inflammatory  complaints,  which  are  relieved  by 
depletion,  and  quenching  the  fire  raised  by  ex^ 
Ciss^ve  atiipulation,  are  seldom  obstinate, .  wiien 
attap^ked  froin  their  commiBacement  with  akitt^ 
and  not  #ui9B9red  to  injure  the  nervous  tissual  by 
their  first  violence.  Gout,  rheumatism ^  thoit 
nei'v>Ous  disea$e6  which  do  aot  depend  upon  iff!* 
gjank  causea,  and  the  whole  tribe  of  chronic  eoqi* 
pliliits.  are  the  products  of  luxury  on  the  (m$ 
fafMMd,  and  on  the  other,  of  the  Vcnnatural  faabitS4MNl 
overHStrained  exertions  incidental  to  comf^ifm 
S^eties.  Civi^zatipn,  in  the  proper  aense  of  the 
wofdf  has  hardly  yet  commenced.  Moral  and  |mm 
litiaal  scienoe  19  yet  in  ite  infancy ;  the  prinitiaig 
poses  ia  only  beginning  to  produce  the  changes  it 
is  caloukted  to  impose  upon  the  species ;  puUie 
tpioioii  is  becomiiig  hourly  more  enlightened,  nfr 
apeeting  the  true  interest  of  humanity  ;  and  bim 
seligion,  falae  morality,  and  fajae  policy  afedaHgF 
losing  something  of  their  hold  on  the  uodefstaiirf- 

i««. 
A  better  order  of  aoeiety  must  arise,  and  mmm 

return  be  made  te  the  aimpfanr  and  purer  pltaflsiBfi 
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of  nature.  It  is  too  much,  indeed,  to  suppose  that 
the  passions  of  man  will  cease  to  exaggerate  and 
mislead ;  but  they  will  become  better  directed, 
the  relations  of  things  to  our  organizations  will  be 
better  understood,  and  experience  will  not  for 
ever  continue,  as  heretofore,  to  be  lost  upon  hu- 
manity. 

In  estimating  the  value  of  the  medical  art,  it  is 
further  necessary  to  separate  what  is  accidental  in 
disease,  from  what  is  essential  to  the  human  con- 
stitution.  Infinite  duration  is  not  the  attribute 
of  natural  combinations  ;  and  with  the  most  per- 
fect system  of  medicine,  man  must  still  remain 
subject  to  death.  The  paths  to  decay  are  various; 
tbeanitnal  not  being  a  simple  unity,  but  an  as- 
semblage of  different  organs,  each  of  whicb  may 
from  its  very  origin  have  been  defective.  Every 
one  of  Nature's  germs  is  not  alike  destined  to  re- 
ceive its  full  developement ;  and  causes  over 
which  man  has  no  control,  must  induce  a  prema- 
ture old  age  in  some  subjects,  and  hurry  them  to 
the  o^rave  ere  half  the  usual  course  of  life  has  been 
run.  For  these  cases  the  art  is  not  to  be  taxed. 
In  our  most  extensive  operations  upon  nature,  we 
are  but  obedient  to  its  dictates ;  and  our  part  is 
ever  secondary  and  subaltern.  The  limits  of  hu- 
man power,  it  is  true,  are  undefined  ;  nor  can  any 
scrutiny  separate  the  diseased  which  are,  from  those 
which  are  not  absolutely  incurable.  It  is  enough 
for  the  dignity  of  the  profession,  if  it  is  upon  a 
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level  with  the  natural  science  of  its  age  ;  and  in 
every  condition  of  society  it  is  entitled  to  respect ; 
except  when,  in  alliance  with  avarice  and  preten«- 
sion,  it  addresses  itself  to  the  credulity,  rather  than 
to  the  reason  of  the  invalid.    - 

In  the  most  general  point  of  view,  remedies  ope- 
rate either  by  deducting  from  the  sum  total- of 
▼ital  force  of  the  whole  animal,  or  of  a  particular 
organ,  by  counteracting  diseased  action,  or  by 
raising  the  sensibility  so  as  to  meet  the  increased 
expenditure  of  living  energy;  In  some  few  in- 
stances, also,  remedies  are  applied  to  favour  the 
morbid  action  itself,  when  that  action  is  experi- 
mentally known  to  terminate  in  the  recovery  of 
health. 

The  same  surfaces  which  afford  the  most  easy 
inlet  to  diseased  impressions  are  the  most  suscep- 
tible of  medicinal  stimulation.  It  is  to  the  skin, 
and  the  mucous  membrane  of  the  intestinal  canal, 
that  medicines  are  principally  applied.  The  sto- 
mach and  intestines  are  indeed  so  universally  allied 
to  the  rest  of  the  economy  by  their  sympathetic 
energies,  that  there  is  scarcely  a  disease  unin- 
fluenced by  alterations  in  their  functional  force. 

When  vascular  action  is  excessive,  the  most 
powerful  method  of  abating  its  intensity  is  "by 
blood-letting.  For  the  circulating  fluid  is  at  once 
the  great  source  of  vital  energy^  and  the  stimulus 
of  the  vascular  system.     The  more  rapidly  blood 
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10  abstracted,  the  greater  are  the  effects  of  the  re- 
miKly.  When  it  flows  freely  from  a  vein,  a  sudden 
djniQutioD  of  organic  tenision  occurs  in  the  brgin 
lOd  D^vous  systeip,  which  suspends  their  func* 
tioos  ;  and  in  this  interval  of  inaction  the  disease 
if  not  uBfr^quently  airested,and  areturn.to  be9lth 
tipmediately  commejQc^. 

Medicines  which  quicj^en  the  functional  actions 
tf  the  intestines  abate  febrile  irritation— first,  by 
fVDSioving  their  natqr^l  secretions,  which,  beipg 
fltered  by  disease,  are  in  themselves  a  source  of 
disturbance;  secondly,  by  abstracting  from  the 
D^fUBs  of  the  circulating  liuids,  tQ  which  end  they 
fa9-operate  with  blood-letting;  and,  thirdly,  by  set- 
ting up  a  preternatural  action  in  the  abdominal 
Qlgans,  by  rendering  them  a  centre  of  fluiiion,  and 
t)iu8  abating  the  intensity  of  that  cerebral  excite- 
ipfpt,  which  reacts  so  powerfully  upon  the  heart 
aod  arteries. 

Applications  made  to  the  akin  are  of  singular 
fl^cacy  in  regulating  internal  functions.  When 
Imgyt  is  too  rapidly  generated  by  the  febrile  actipi) 
of  the  capillaries,  the  affusion  of  cold  water  over 
the  whol^  body  restores  the  balance  of  actiop,  ap^ 
tspquently  cuts  short  the  disease.  When  deep 
iSfited  organs  are  the  seats  of  malady,  the  warg) 
luljii,  on  the  pontrary,  and  the  application  of  Y^* 
ypiir,,  either  generally  or  partially,  by  meaujs  of 
iHn(glptailtiQnj(,  may  e)(cite  perspiration,  determine 
from  the  diseased  organ^  and  abate  fever. 


Wami  and  cold  appUcationd^  may  be  applied 
locally ;  the  one  to  establish  a  temporary  fluTTioofal 
action  in  remote  organs,  the  other  to  repress  vas- 
cular action  in  the  immediate  seat  of  the  dif^ 
ease.  For  this  purpose,  ice  and  iced  wsiter  may 
l^  used  with  the  most  decided  benefit. 

The  application  of  blisters  is  regulated  on  d^Ai* 
lar  principles ;  by  rendering  the  skin  the  seat  of 
inflammatory  action,  they  frequently  supersede 
disease  in  deeper  seated  parts. 

There  is  a  large  tribe  of  medicines  which  operate 
upon  the  skin  through  its  sympathy  with  the  st6* 
mach.  All  nauseating  medicines  thus  relax  tife 
^^alents  on  the  s^urface,  and  induce  a  copiotlt 
perspiration ;  which  is  among  the  mosc  eflTectual 
means  of  diminishing  febrile  action,  and  shonid  be 
employed  wherever  the  use  of  the  preceding  re- 
medies is  counteracted  by  peculiar  circumstances. 
The  medicines  of  this  class  operate  likewise  upon 
the  mucous  membranes  of  the  lungs  and  kidnies, 
and  are  employed  whenever  it  is  desirable  to  pro- 
mote expectoration,  or  an  increased  flow  of  urine. 

The  use  of  the  difiiisible  stimuli  is  confined  to 
those  cases  in  which  the  vital  energy  is  inadeqttate 
toi^upport  the  morbid  excitement.  Their  repeated 
exhibitioD,  by  their  peculiar  action  on  the  cerebral 

tissue,  may  support  life,  and  maintain  the  eombafc 

^— -— ^~— ^  ■       '    ■ '^  •  — •    •        1         -   -  .1  ^ 

*  Applications  to  the  surface  may  be  either  actually  or  po- 
tentially hot  or  cold.  Stimulating  remedies  evolve  heat  upon 
the  skin:  astringent  and  sedative  drugs  produce  CQid.  . 
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until  a  favourable  change  in  the  malady  shall  deteN 
mine  a  juster  balance  between  force  and  function. 
Blisters  applied  to  different  parts  of  the  surface  in 
succession,  are  amongst  the  most  valuable  means 
of  fulfilling  this  indication. 

The  class  of  medicines,  termed  tonics,  are  of 
equivocal  efficacy  during  the  prevalence  of  disease; 
but  their  utility  is  marked  in  the  period  of  conva- 
lescence. Their  action  upon  the  living  tissues  is 
wholly  unknown. 

Without  descending  more  minutely  into  the 
details  of  medical  science,  which  would  only  beget 
tint  ^^  little  learning,''  which  is  so  dangerous,  it 
must  be  manifest  that  medicinal  applications  are  not 
made^to  djiseasoa,  but  to  functions*  Diseases  in* 
d^ied  are  mere  entes  raliont^,  formed  for  the  purposes 
of  classification;  and  consisting  of  such  groups  of 
symptoms  as  most  ordinarily  occur  together,  but 
which,  in  point  of  fact,  are  seldom  precisely  alike. 
If  the  term  disease  have  a  real  prototype  in  na- 
tttfe,  it  is  when  each  separate  symptom  is  consi* 
dered  aa  a  distinct  malady.  Remedies  therefore 
4re  only  appropriated  to  the  different  combinations 
which  figure  in  systems  of  nosofogy,  inasmucb 
as  they  are  calculated  to  act  upon  those  functions 
whose  defective  or  excessive  action  is  most  in- 
fluential in  causing  the  phenomena.  The  same 
remedy,  therefore,  is  not  effectual  in  every  stage 
of  disease,  nor  in  every  individual  labouring 
under  the  same  nominal  complaints.     A  specific 
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tnedieine,  in  tbe  strictest  si^nse  of  the  word,  dOss 
not  exist,  and  tbe  employer  of  quack  remedies  en- 
counter»  the  double  risk  of  being  mistaken  in  the 
complaint,  and  in  the  relation  of  tbe  drug  to  the 
peculiar  circumstances  of  his  individual  situation. 
The  general  reputation  of  medicines  of  this  class 
is  Founded  in  part  upon  the  vast  number  of  diseases, 
which,  in  themselves,  are  not  fatal,  and  which  re- 
cover, notwithstanding  the  employment  of  inert  or 
inapplicable  medicaments.     In  part  also  it  r^ts 
upon  the  multitude  of  maladies  for  which    no 
known  remedy  exists.     It  is    the    property    of 
drowning  despair  to  catch  at  every  reed ;  and  in  tbe. 
chronic  and  protracted  sufferings  of  organic  dis- 
ease, it  is  natural  to  try  whatever  is  proposed,  and 
to  imagine  from  each  successive  application  in  its 
turn  a  temporary  relief.     Quack  remedies  alsoder 
rive  considerable  celebrity  from  gossiping  recom- 
mendations-. Idleness  and  imbecility  seek  occupa- 
tion and  consequence  in  the  bustle  and  intrigue^ 
incident  to  this  impertinent  interference;  and  ad- 
vice is  proffered,  and  obedience  exacted,  with  an. 
intolerance  and  presumption  proportionate  to  the. 
ignorance,  general  and  immediate,  of  the  dictating 
autocrat.      Fashion,  likewise,  the  sovereign  dis>** 
poser  of  principles  and  of  practice,  for  whom  the 
fold  of  a  riband  is  not  too  minute,  nor  the  fortunes 
of  a  religion'  too  immense,  rules  over  tbe  vast  do* 
main  of  medical  prejudices  with  a  tyrant's  sway. 
Miracles  are  never  wanting  to  sanctify  each  caprice 
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m  It  ariMi,  wtkb,  Kke  the  mirMtildua  t^stima^ 


Bies  of  false  religioDs,  affbfd  suAcient  evid^riee 
ibf  those  who  cbooee  lo  brieve,  but  wbch  will 
be  founds  when  the  rsge  has  subsided,  to  admit  of 
svffieient  doabt,  to  justi/y  the  ultfimate  negleet  of 
Ae  votaries  of  a  neirer  and  more  ftiscioattng  ido- 
latry. 

The  iafluence  of  the  imagination  ia  tbe  cure  of 
disease,  contributes  in  a  considerable  degree  to 
Bnalead  eBquircrs    into    the    efficaeies   of  sup- 
posed specifics.     It  is  well  known  that  whatever 
eacites  a  strong  sense  of  ^horror  and  disgust  will, 
bgr  the  shock  it  inflicts  upon  tbe  system,  break  up 
eooeateiieted  actions,  and  produced  sudden  revul- 
sion of  itie  whole  economy^     The  swallowing  of 
lite  spiders  has  been  made  the  means  of  arresting 
ague,  when  physical  agents  have  totally  failed. 
Charms  and  amulets  act  by  a  similar  agency  on 
those  who  are  weak  enough  to  be  duped  into  an 
opinion  of  their  connection  with  awful  and  mys- 
t^cioua  principles  of   action.     Epilepsy,  which, 
firom  its  aevere  and  appalling  symptoms,  was  by 
the  anci^ta  deemed  an  immediate  infliction  of  the 
gjsriiir  has  been  placed  within  the  immediate  pro- 
vince of  superstition.     Rettgiaus  and  magical  ap- 
I^icatkme  have  in  sH  ages  been  employed  for  its 
cme :  add  by  a  singular  coincidence,  they  are  pre- 
cisely the  means  most  likely  to  remove  the  com- 
plaint in  those  cases^  which,  being  independent  of 
ofganie  derangement,  are  at  all  susceptible  of  re- 
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medy.  Epilepsy  and  other  convulsive  diseases; 
are  frequently  caught  by  imitation,  and  are  there- 
fore more  likely  to  be  cured  by  mental  impressions;  ^ 
but  the  influence  of  imagination  over  the  func- 
tions, is  not  less  evident  in  many  other  maladies, 
even  of  the  nutrient  system  ;  as  is  shewn  in  those 
cases  of  emaciation  and  decay  which  have  arisen 
from  the  maledictions  of  supposed  witches,  or  from 
de^th-bed  denunciations  against  uneducated  and 
feeble-minded  offenders.  The  metallic  tractors 
and  mesmerism  derive  all  their  power  of  in- 
fluencing the  economy  from  this  inlet  to  impres- 
sion. *'  C'est  (dans  mpn  opinion  du  moins)  en 
mettant  en  jeu  cette  puissance,  que  les  magneti- 
seurs  op^rent  Ics  miracles  quails  racontent,  mi- 
racles tons  produits  sur  des  esprits  mobiles,  on 
qui  ont,  au  moins,  un  cot6  d'ind6cis/** 

Here,  for  the  present  at  least,  the  author  pro- 
poses to  rest.  Much  indeed  remains  to  be  said  on 
the  various  subjects  which  have  been  treated  of 
in  the  foregoing  pages  ;  but  a  slight  essay  has  al- 
ready grown  into  a  ponderous  volume.  The 
scientific  enquirer  will  perceive  that  a  systematic 
treatise  was  not  its  object.  Many  details,  and 
even  entire  subjects  have  been  omitted,  because 
they  ate  ill  adapted  to  unprofessional  readers,  more 
because  they  come  not  within  the  scope  of  the 
author's  intentions.     If  the  views  which  he  has 
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taken  should  lead  the  general  philosopher  to  a 
nearer  acquaintance  with  physical  facts — if  they 
should  predispose  to  a  more  tangible,  appreciable, 
tolerant  and  humane  morality,  than  at  present  pre- 
vails in  society — if  they  should  open  the  eyes  of 
a  single  legislator  to  the  mischievous  eonsequettces 
of  one  existing  prejudice  in  thought  or  action,  or 
bring  the  mere  man  one  step  nearer  to  nature,  their 
purpose  will  not  be  altogether  unanswered.  To 
liberal  criticism  the  work  is  submitted  with  hu- 
mility. To  the  petulant  objurgator,  the  gad-fly 
of  the  moment,  the  author  has  only  to  observe  with 
the  Roman  epigrammatist^  «<  Improbijacif  qui  in 
alieno  libro  ingeniosus  est" 


THE    END. 
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(A  Art  and  Science ;  an  entertaining  Miscellany  of  light  Reading ;  and 
an  instructive  Repository  of  General  Knowledge. 

With  such  qualifications,  all  of  them  essential  to  the  advancement 
of  Knowledge,  and  favourable  to  human  Enjoyment,  the  LITERARY     ^ 
GAZETTE  cannot,  it  is  presumed,  fail  to  afford  a  high  treat  to  thc,„k 
Superior  Classes  of  Society.      As  a  Family  Companion,  also,  this  ^* 
Journad  will  prove  not  only  a  Source  of  rational  Entertainment  from    > 
the  Variety  and  Value  of  its  Contents,  but  of  the  greatest  Consequence     ^ 
in  the  office  of  Education,  by  enlarging  the  views^of  ^S^^^ith,  and  fadli-     i^ 
tating  the  labours  of  the  Instructor.  ^  --"^ 

Embracing  the  best  and  leading  fea(t»r^s  of  a  Review,  a  Magazine, 
and  a  Newspaper,  this  Journal  eajoys  a  considerable  advantage  over, 
the  former,  in  consequence  of  Aeing  stamped,  and  sent  free  of  Postage 
throughout  the  Kingdom;  by  which  means  a  rapid  Circulation  is  ef- 
fected; and  thus  itTs  equally  calculated  to  gratify  present  Curiosity* 
and  to  form  an  authentic  and  valuable  Register  for  future  Reference.  . 

■ 

The  FIRST  VOLUME  for  1817,  price  S/.  2s.  bds.  and  the  subsequent 
Quarterly  Parts,  at  10*.  each,  (which  are  regularly  collected  for  Exporta- 
tion,) may  still  be  had,  as  well  as  most  of  the  Numbers,  separately. 


Orders  are  received  by  all  Newsmen,  Stationers,  Clerks  of  the  Road,  &c. 
CommuDicatioDs  for  the  Editor  may  be  forwarded  to  Mr.  Colburn,  Con- 
duit Street,  or  to  Messrs.  Pimnock  and  Maunder, at  the  Office,  267,  Strands 

J.  cutlet.  Printer t  Crown  Court,  Fleet  Street,  London. 
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